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1-Acv>^.atiphal 



le compounds 



The invention relates to novel 1-acyl-4-aliphatylaminopiperidlne compounds of the fomiula I 



in which 

R, is a Iwnzoyl. naphthoyi or cydoallanoyl radical which is unsubstituted or substituted by 
lower alkyi, lower alkoxy, halogen and/or trifluoromethyl; 

R2 Is cydoalkyl or a phenyl or naphthyl radical which is unsubstituted or substituted by lower 

alkyi, lower alkoxy, halogen, nitro, cyano and/or trifluoromethyl; 

F)a and R4 together are lower alkylene or aza-. oxa- or thia-lower alkylene; or 

R3 is lower alkyi. lower alkoxy-k)wer alkyi, di-lower alkylamino-lower alkyi or a radical of the 

fonnula -(CHa)n-C(=0)-R5 (la); and R4 is hydrogen, lower alkyi or a radical of the formula 

-(CH2)„-C(=0)-R5(la); 

Rs Is (I) hydrogen, alkyi or alkyi which is substituted by halogen, lower alkoxy, amino or 
amino substituted by lower alkyi. amino-lower alkyi, mono- or di-lower alkylaminoalkyi, lower 
alkanoyi, lower alkoxycarbonyl or tower alkylene or aza-. oxa- or thia-lower alkylene, (ii) 
hydroxyl. cydoalkoxy. lower alkoxy or lower alkoxy which is substituted by lower alkoxy. 
amino or amino substituted by lower alkyi. amino-tower alkyi, mono- or di-lower alkylamino- 
alkyi. tower alkanoyi. tower alkoxycarbonyl or lower alkylene or aza-, oxa- or thia-lower 
alkylene. or (iii) amino or amino substituted by lower alkyi, cydoalkyl, amino-lower alkyi. 
mono- or di-tower alkylaminoalkyi. lower alkanoyi, lower alkoxycarbonyl or lower alkylene or 
aza-, oxa- or thia-lower alkylene; 

X, is methylene, ethylene, a direct bond, a free or ketallzed carbonyl group or a free or 
etherified hydroxymethylene group; and 
n is 0 or 1 . 

and their salts, with the exception of the compound (2R*.4S')-N-(1-(3.5-bistrifluoromethyl- 
benzoyl)-2-(4-nitrDbenzyl)-piperidin-4-yl]acetamide; process lor the preparation of the 
compounds according to the invention, pharmaceutical preparations containing these, and 
their use as phamiaceutical active ingredients. 




(I). 



Ra X, 
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Cycloalkyl and radicals derived therefrom have, for example, 3 to 8, In particular 5 to 7, 
primarily 5 or 6. ring members and are, for example, cydopentyl, cyclohexyl or cycloheptyl. 

Alkyl which is substituted by halogen, lower alkoxy, amino or amino substituted by lower 
alkyl. amino-lower alkyl, mono- or di-lower alkylamlnoalkyl, lower alkanoyl. lower 
alkoxycarbonyl or lower alkylene or ara-, oxa-, or thia-lower alkylene is, for example, 
haloalkyi, in particular halo-lower alkyl. lower alkoxyalkyt. in particular lower alkoxy-iower 
alkyl. aminoalkyl. in particular amino-lower alkyl. mono- or di-lower alkylamlnoalkyl, in 
particular mono- or di-lower alkylamino-lower alkyl. lower alkanoylaminoaikyi, in particular 
lower alkanoylamino-iower alkyl, lower alkoxycarbonylaminoalkyi, in particular lower 
alkoxycarbonylamino-lower alkyl, pyrroiidinoalkyi, in partteuiar pynrolidino-lower alkyl, 
piperldinoalkyi, in particular piperidino-iower alkyl. free or N'-lower alkylated or N'-lower 
alkanoyiated fxperazinoalkyl, in particular the corresponding piperazino-lower alkyl, 
morphdino alkyl, in particular morpholino-lower alkyl, or free or S-oxidi»d 
thiomoipholinoalkyl. in particular the corresponding thiomoipholino-lower alkyl. 

Amino substituted by tower aikyl. (3- to 8-membeied) cycloalkyi, amino-lower alkyl, mono- or 
di-lower alkylamlnoalkyl. lower alkanoyl, lower alkoxycart)onyi or lower alkylene or aza-. 
oxa- or thia-lower alkylene is, for example, mono- or di-tower alkylamino, (3- to 8- 
membered) cydoalkylamlno. amino-lower alkylamino, mono- or di-iower alkylamino-lower 
alkylamino. lower alkanoylamino. lower-alkoxycarbonylamino. pyrrotidino. piperfdino, free or 
N'-lower alkylated or N'-tower alkanoyiated piperazino, moiphoiino or free or S-oxidized 
thiomoiphoiino. 

Ljower alkoxy which is substituted by lower alkoxy. amino or amino substituted by lower 
alkyl. amino-lower alkyl, mono- or di-lower alkylamlnoalkyl, lower alkanoyl, lower 
alkoxycart)onyl or lower alkylene or aza-, oxa- or thia-lower alkylene is, for example, lower 
alkoxy-iower alkoxy, amino-lower alkoxy, mono- or di-lower alkylamino-lower alkoxy, lower 
alkanoylamino-iower alkoxy, lower alkoxycarbonylamino-lower alkoxy, pyrrolidino-lower 
alkoxy. piperidlno-lower alkoxy, free or N'-lower alkylated or N'-lower alkanoyiated 
piperazino-lower alkoxy, morpholino-lower alkoxy, or free or S-oxidized thiomoipholino- 
lower alkoxy. 
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Alkyl is, for example, straight-chain or branched Ci-C,«-all<yl. In particular Ci-C,o-alI(yl, 
preferably lower alkyt. 

Free or ketalized carbonyl Is, for example, carbonyl or dWower alkoxymethytene. 

Etherified hydroxymethylene Is. for example, lower alkoxymethytene. 

Free or N'-lower alkylated or N'-lower alkanoylated piperazino-lower alkoxy is. for example, 
piperazino-lower alkoxy. N'-tower alkylpiperazino-lower alkoxy or N'-lower 
alkanoylplperazino-lower alkoxy. 

Free or N'-lower alkylated or N'-tower alkanoylated piperazino-lower alkyi Is. for 
example, piperazino-lower alkyl. N -loweralkylpiperazino-tower alkyI or N'-lower 
alkanoylplperazino-lower alkyi. 

The general definitions used above and below, if not defined differently, have the following 
meanings: 

The expression lower" means that corresponding groups or compounds each have up to 
and including 7, preferably up to and Including 4. carbon atoms. 

U)wer alkyI is. for example. C-Cyalkyl. preferably C,-C4alkyl. such as. In partteular. methyl 
or secondarily ethyl, propyl, Isopropyl or butyl, but can also be Isobutyl. secondary butyl, 
tertiary butyl or a Cs-CralkyI group, such as a pentyl, hexyl or heptyl group. 

lx)wer alkoxy Is, for example C-Cralkoxy, preferably CrC4alkoxy, such as methoxy, ethoxy, 
propoxy, isopropoxy or butoxy. but can also be isobutoxy, secondary butoxy, tertiary butoxy 
or a pentoxy, hexyloxy or heptyloxy group. 

Halogen is. for example, chlorine or iodine, but can also be fluorine or bromine. 

Lower alkylene or aza-, oxa- or thia-lower alkyiene is. for example. 4- to 6-membered and 
is, for example. C^-Cealkylene orS-aza-. 3-oxa- or 3-thia-C4-C6alkylene. Amino substituted 



wo 96/10562 



PCT/EP95/03681 



-4- 

by lower alkylene or aza-, oxa- or Ihla-lower alkylene. the group -N(R3)(R4), is preferably 
pyrrolldino, pIpeilcHno, morpholino or free or S-oxIdized thiomorpholino. 

Lower alkoxy-lower alkyi carries the terminal lower alkoxy group preferably in a higher 
position than the a-position and is, for example. Ci-C7alkoxy-CrC4alkyl, preferably 
CrC4alkoxy-CrC4alkyl. such as 2-melhoxyethyl, 2-ethoxyethyl, 3-methoxypropyl, 
3-ethoxypropyl. 4-methoxybutyl or4-ethoxybutyl. 

Amino-lower alkyt is, for example. amlno-C,-C7alkyl. preferably amino-C,-C4alkyl, such as 
aminomethyl, 2-aminoethyl, 3-aminopropyl or 4-aminobutyl. 

Mono- or dMower alkyiamlno-tower alkyI is, for example, mono- or di-C,-C4alkylamino- 
C,-C4alkyl. such as methylamino- or dlmethylamlno-C,-C4alkyl, ethylamino- or diethylamino- 
C,-C4alkyl, N-ethyl-N-methytamlno-C,-C4alkyl. propylamine- or dipropylamlno-C,-C4alky!. 
diisopropylamino-C,-C4alkyl or dlbutylamino-Ci-C4alkyl, Ci-C4alkyl being, for example, 
methyl, ethyl, propyl or butyl. 

Lower alkanoyi is, for example, Ci-Cralkanoyl. preferably CrC4alkanoyl, such as formyl. 
acetyl, propionyl or butyryl, but can also be valeroyi, pivaloyi or caproyl. 

Lower alkoxycarbonyl Is, for example. d-Cralkoxycarbonyl. preferably Ci-C4aikoxycarbbnyl. 
such as methoxycarbonyl. ethoxycarbonyl. propoxycarbonyl. isopropoxycaibonyl or 
butoxycarbonyl, but can also be Isobutoxycaibonyl. secondary butoxycarbonyl, tertiary 
butoxycarbonyl or a pentoxycartwnyl, hexyloxycarbonyl or heptyloxycarbonyl group. 

Di-lower alkoxymelhylene Is, for example. di-C,-C4alkoxymethylene, such as 
dimethoxymethylene, diethoxymethylene, dipropoxymethylene ordibuloxymethylene. 

Lower alkoxymethylene is. for example. Ci-C4aikoxymethytene. such as methoxymethylene. 
ethoxymethylene. propoxymethylene or butoxymethylene. 

Amino-lower alkoxy is, for example, amino-C.-Cyalkoxy. preferably amino-C2-C4alkoxy, such 
as 2-aminoethoxy, 3-aminopropoxy or 4-aminobutoxy. 
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Dl-lower alkylamino is, for example. dl-C,^4allcylamlno. such as dimethylamlno. 
diethylamino. N-ethyl-N-methylamino. dipropylamino, diisopropytamino or dibutylamino. 

Free or oxidized thiomorphotino Is. for example, thiomofpholino, S-oxythiomorpholIno or 
S.S-dioxyttiiomorpholino. 

Halo-lower alkyi is, for example, halo-, dihalo- or, in particular, trihalo-C,-C4allcyl, such as. In 
particular, trifluoromethyl or secondarily trifluoroethyl ortrifluoropropyl. 

Moipholino-lower alkoxy is. for example. morphollno-C,-C4alkoxy, such as 
morpholinomethoxy or 2-monpholinoethoxy. 3-morpholinopropoxy or 4.moiphollnobutoxy. 

Morpholino-lower alkyi is, for example. morphollno-C,-C4alkyl, such as morpholinomethyl 
oder2-morphoiinoethyl, 3-morpholinopropyl or4-morpholinot)utyl. 

N-Mono- or N.N-di-tower alkylamino-lower alkoxy Is. for example, N-mono- or N.N-di- 
C,-C4alkylamlno-C,-C4alkoxy, such as methylamino- or dlmethylamlno-C,-C4alkoxy. 
ethylamino- or diethyiamino.C,-C4alkoxy. N-ethyl-N-methylamlno-C,-C4alkoxy. propyiamino- 
or dipropylamino-C,-C4alkoxy. diisopropylamino-C,-C4alkoxy or butylamino-C,-C4alkoxy, 
C,-C4alkoxy being, for example, methoxy. ethoxy. propoxy or butoxy. 

N'-Lower alkanoylpiperazino-iower alkoxy is. for example. N'-C-Czalkanoyl-, such as 
N'-acetylpipera2ino-C,-C4alkoxy. C,-C4alkoxy being, for example, methoxy, ethoxy. propoxy 
or butoxy. 

N'-Lower alkylpiperazino-iower alkoxy is. for example, N'-C-CralkyI-. such as 
N'.methylpiperazino-C,-C4alkoxy. C,-C4alkoxy being, for example, methoxy, ethoxy. propoxy 
or butoxy. 

N'-Lower alkanoylplperazino-lower alkyi is. for example. N'-CrC7alkanoyl-. such as 
N'-acetylpipera2ino-C,-C4alkyl. C,-C4aikyl being, for example, methyl, ethyl, propyl or butyl. 
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N'-Lower alkylpiperazino-lower alkyi Is. for example, N'-Ci-C/alkyI-, such as 
N'-methylpiperazlno-C,-C4alkyl. CrC4alkyl being, for example, methyl, ethyl, propyl or butyl. 

Lower alkanoylamino-lower alkoxy is. for example. C,-C7alkanoylamirK)-C,-C4alkoxy. 
preferably C,-C4alkarK)ylamlno-CrC4alkoxy, such as formylamirK>.C2-C4alkoxy, acetylamlno- 
CrC4alkoxy. propionylamino-CrC4alkoxy or butyrylamlno-CrC4alkoxy. CrC4alkoxy being, 
for example, eth(»(y, propoxy. isopropoxyorbutoxy. 

Lower alkanoylamino-lower alkyI is. for example. C,-C7alkanoylamino-C,-C4alkyl, preferably 
Ci-C4alkanoylamino-C,-C4alkyl, such as formylamino-C,-C4alkyl, acetylamino-Ci-C4alkyl. 
propionylamino-Ci-C4alkyl or butyfylamlno-Ci-C4alkyl, C2-C4alkyl being, for example, ethyl, 
propyl, isopropyi or butyl. 

Lower alkoxycarbonylamlno-tower alkoxy is. for example. Ci-C7alkoxycarbonylamino- 
CrC4alkoxy. preferably CrC4alkoxycarbonylamlno-CrC4alkoxy, such as 
methoxycarbonylamlno-CrC4alkoxy.ethoxycarbonylamino-CrC4alkoxy, 
propoxycarbonylamlno-CrC4alkoxy or butoxycarbonylamino-CrC4alkoxy. CrC4alkoxy 
being, for example, ethoxy. propoxy. Isopropoxyorbutoxy. 

Lower alkoxycaibonylamlno-lower alkyI is, for example. d-Cralkoxycarbonylamino- 
CrC4alkyl, preferably Ci-C4alkoxycarbonylamlno-CrC4alkyl, such as 
me1hoxycarbonylamino-CrC4alkyl. ethoxycarbonylamlno-CrC4alkyl. propoxycarbonylamino- 
C2-C4alkyl or butoxycartx)nylamino-CrC4alkyl. C2-C4alkyl being, for example, ethyl, propyl, 
isopropyi or butyl. 

Lower alkoxy-lower alkoxy carries the terminal lower alkoxy group preferably in a higher 
position than the a-position and is, for example, C,-C7alkoxy-CrC4alkoxy. preferably 
Ci-C4alkoxy-C2-C4alkoxy. such as 2-methoxyethoxy. 2-ethoxyethoxy. 3-methoxypropoxy. 

3- ethoxypropoxy. 4-methoxybutoxy or 4-ethoxybutoxy. 

Piperazlno-lower alkoxy is. for example. piperazino-d-CTalkoxy. preferably piperazino- 
Ci-C4alkoxy. such as piperazinomethoxy. 2-piperazinoethoxy. 3-piperazinopropoxy or 

4- pipeFazinobutoxy. 
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Piperazino-lower alkyi is. for example. plperaano-C-Cralkyl. preferably piperazino- 
C,-C4alkyl. such as piperazinomelhyl. 2-plperazinoethyl. S-piperazlnopropyl or 
4-piperazinobutyl. 

Piperidino-loweralltoxy Is. for example. piperidlno-C.-Calkoxy. preferably piperidlno- 
CrC4alkoxy. such as piperidlnomethoxy. 2-plperidinoethoxy. 3-plperidinopropoxy or 
4-piperidinobut<B(y. 

Piperidino-lower alkyI Is. for example. piperidino-C-Cralkyl. preferably plperldino<;rC4alkyl. 
such as piperidinomethyl. 2-piperldlnoethyl. 3-piperidinopropyl or 4-piperidinobutyt. 

PyrroHdIno-loweralkoxy Is. for example. pyrrolidlno-CrCTalkoxy. preferably pyrfofidlno- 
C,-C4alkoxy. such as pynolidinomethoxy, 2-pyrrolldinoethoxy. 3-pyrrolldlnopropoxy or 
4-pyrrolidinobutoxy. 

Pyrrolidino-loweralkyi is. for example. pyrrolidino-C,-C7alkyl. preferably pyrrolidlno- 
C,-C4alkyl. such as pyrrolidlnomethyl, 2-pyrrolldlnoethyl. a-pyrrolldinopropyl or 
4-pyrrolidinobutyl. 

Thiomorpholino-loweralkoxyis. for example. thiomoipholino-C-Cralkoxy. preferably 
thiomofpholino-C,-C4aIkoxy. such as thiomorphollnomethoxy. 2.thlomorpholinoethoxy. 
3-thiomorpholinopropoxy or 4-thiomorpholinobutoxy. 

Thiomorpholino-loweralkyI is. for example. thiomoipholino-C,-Calkyl, preferably 
thlomorpholino-C,-C4alkyl. such as thiomorphdinomethyl. 2-thiomoipholinoethyl. 
3-thiomorpholinopropyl or 4-thiomorpholinobutyl. 

Lower alkylene or aza-. oxa- or thia-lower alkylene is. for example. 4- to 6-membered 
pyrrolidino, piperidino. morpholino or free or S-oxidized tWomorpholino. 
Lower alkylamino is. for example. C,-C7alkylamino. such as methyl-, ethyl-, propyl- or 
butylamino. but can also be isobutylamino. secondary butylamino, tertiary butytamino or a 
Cs-Cyalkylamino group, such as a pentylamino. hexylamino or heptylamino group. 
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Since the compounds according to the invention have at least two optically active cartwn 
atoms, they can therefore be present in the torn of stereoisomers, stereoisomer mixtures 
and in the form of the (essentially) pure diastereomets. Corresponding stereoisomers are 
likewise encompassed by the present Invention. 

Preferred compounds of the formula I are those In which the C atom to which the group 
-Xi-Ra Is bonded (essentially) has the R configuration and the C atom to which the group 
-N(R3)(R4) is bonded (essentially) has the S configuration according to Cahn-lngoid-Prelog. 

The compounds of the formula I have basic or. If Raand/or R* is carboxyl or substituted by 
carboxyl. amphoteric character and can therefore torn acid addition salts and, If desired. 
Internal salts. 

Add addition salts of compounds of the formula I are, for example, phannaceutlcally 
acceptable salts thereof with suitable mineral adds, such as halohydric acids, sulfuric add 
or phosphoric add. e.g. hydrochlorides, hydrobromides. sulfates, hydrogensulfates or 
phosphates, or salts with suitable aliphatic or aromatic sulfonic acids or N-subsMtuted 
sulfamic adds, e.g. methanesuifonates, benzenesulfonates. p-toiuenesulfonates or fM- 
cydohexylsulfamates (cydamates). 

Phamiaceutically unsuitable salts can also be used for Isolation or purification. Only the 
pharmaceutically acceptable, non-toxic salts are suitable for therapeutic use, and are 
therefore preferred. 

The compounds prepared according to the Invention Induding the compound 
(2R',4S*)-N-[1-(3.5-bistrifluoromethylbenzoyl)-2-(4-nltrobenzyl)piperidln-4-yllacetamldehave 

useful pharmacological properties. In particular, they show a pronounced antagonlsUc 
adion against substance P and have the typical property spectnjm for substance P 
antagonists. The binding of 'H-substance P to the bovine retina In the radioreceptor assay 
according to H. Bittlger, Ciba Foundation Symposium 21. 198-199 (1982) is thus Inhibited 
in vitro at concentrattons from approximately 0.01 \imoV\ by the compounds of the formula I 
and their phamiaceutically acceptable salts. The following in vitro values were thus 
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determined, for example, for the target compounds of Examples 2. 1 6 (2nd compound). 28 
and 45 (c) and (f): lOnM - 1 1 nM - 1 1 nM - 7.6nM - 9nM. 

Substance P Is a naturally occurring undecapeptlde of the tachykinin family. It is produced 
and deposited in sensory neurones of the spinal chord and of the brain of mammals and 
acts phamiacologically as a neurotransmitter and/or neuiomodulator. The substance P 
antagonists of the fomiula I prepared according to the invention and their pham»aceutlcally 
acceptable salts are metabolically stable and are therefore eminently suitable for the 
prophylactic and therapeutic treatment of disorders in which substance P plays an important 
part, for example in attacks of pain, in migraine, in disorders of the central nervous system, 
such as anxiety states, schizophrenia and depression, in certain motor disorders, such as 
Parkinson's disease. In inflammatory disorders, such as rtieumatoid arthritis and 
osteoarthritis, in disorders of the respiratory organs, such as asthma, chronic bronchitis and 
chronic rhinitis, in disorders of the gastrointestinal system, such as ulcerative colitis and 
Crohn's disease, in emesis. in particular chemically induced emesis. and in hypertension. 
Furthennore, the compounds according to the invention may be used for the inhibition of 
angiogenesis and may protect against sun bum. 

The substance P antagonists of the fomiuia I prepared according to the invention and their 
pharmaceutically acceptable salts, including the compound (2R*.4S*)-N-(1-(3.5-bis- 
trifluoromethylben2oyl).2.(4.nitroben2yl)piperldin^.yllacetamlde. accordingly are eminently 
suitable for the therapeutic treatment of the disorders mentioned. The industrial production 
of the active substances is also included In the production of the medicaments. 

The Invention relates primarily to compounds of ttie fomiula I. in which 

R, Is a benzoyl, naphttioyi or cydoalkanoyl radical which is unsubstituted or substituted by 

lower alkyl. lower alkoxy, halogen and/or trifluoromettiyl, 

R2 is 3- to S membered cycloalkyi or a phenyl or naphthyl radical which is unsubstituted or 
substituted by lower alkyl. lower alkoxy, halogen, nitro, cyano and/or trifluoromettiyl. 
Rs is lower alkyl. di-lower alkylamino, lower alkoxy-lower alkyl or a radical of the fomiula 
-(CH2)„-C(=0)-R5 (la) and R* is hydrogen, lower alkyl or a radical of the formula 
-(CH2)„-C(=0)-R5 (la) or Rj and R4 together are 4- to 6-membered lower alkylene or aza-, 
oxa- or thia-lower alkylene. 
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Rs is hydrogen, lower alkyl. halo-lower alkyl. amino-lower alkyl. N-mono- or N.N-dl-lower 
alkylamlno-lower allcyl, lower alkaiwylamlno-lower alkyl, lower alkoxycarbonylamlho-lower 
alkyl, pyrrolidlrw-lower alkyl, piperldino-lower alkyl, free or N'-lower alkylated or N -tower 
alkarwylated pipeiazlno-tower alkyl, morphollno-lower alkyl, free orS-oxIdlzed 
tNomorpholino-lower alkyl. tower alkanoylamlno-lower alkyl. tower alkoxycarbonylamlno- 
lower aikyi or 4- to 6-meml)eiBd lower alkylenamino- or aza-. oxa- or thla-lower 
alkylenamlrro-tower alkyl, tower alkoxy. lower alkoxy-lower alkoxy, amino-lower alkoxy, 
Nnnono- or N,N-dl-lower alkylamlno-lower alkoxy, tower alkanoylamlno-lower alkoxy, lower 
alkoxycarbonylamino-lower alkoxy, pyrrolldino-lower alkoxy. piperidlno-lower alkoxy. free or 
N'-lower alkylated or N'-tower alkanoylated plperazlno-lower alkoxy, morphollno-lower 
alkoxy or free or S-oxIdlzed thiomoiphollno-tower alkoxy, 
Xi Is methylene, ethylene, a direct bond, a free or ketallzed cartwnyl group, or 
hydroxymethylene and n is 0 or 1 . 
and their salts. 

The Inventton relates In particular to compounds of the formula I. In which 
Ri is a benzoyl, naphthoyi or cydoalkanoyl radteai which is unsubstituted or substituted by 
Ci-C4alkyl. such as methyl. Ci-C4alkoxy. such as methoxy, halogen, such as chtorine, 
and/or trifluoromethyl. 

Ra is 3- to 8-membered cydoalkyl or a phenyl or naphthyl radical which Is unsubstituted or 
substituted by d-Ciaikyl, such as methyl, Ci-Cialkoxy. such as methoxy. halogen, nitro, 
cyano and/or trifluoromethyl. 

Ra Is CrCralkyl, such as isopropyl, secondary butyl, isobutyl or neopentyl. 
di-Ci-C4alkylamino-Ci-C4alkyl, such as dimethylaminomethyi, 2-dlmethylamlnoethyl, 
3-dlmethylamlnopropyl, 4-dimethylamlnobutyI, 3-dlethylaminopropyl or 3-(N-ethyl-N- 
methylamlno)propyl, C,-C4alkoxy-C,-C4alkyl. such as 2-methoxyethyl, 2-ethoxyethyl or 
3-methoxypropyl, or a radical of the formula -(CH2)„-C(=0)-Rs (la) and R4 Is hydrogen, 
Ci-C4alkyl, such as methyl, or a radical of the fomiula -(CH2)„-C(=0)-R5 (la) or Rs and R4 
together are C4-C6alkylene or 3-aza-. 3-oxa- or 3-thia-C4-C«alkylene and, together with the N 
atom bonding them, are preferably pyrrolidino. pipeiidino. morpholino or free or S-oxidized 
thiomorpholino. 

R5 is hydrogen. Ci-Cralkyl. such as methyl, ethyl, propyl. Isopropyl. butyl, secondary butyl, 
isobutyl or neopentyl. trihalo-C,-C4alkyl. such as trifluoromethyl. trifluoroethyl or 
trifluoropropyl, amino-CrC4alkyl. such as aminomethyl, 2-aminoethyl. 3-aminopropyl or 
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4-aminobutyl. N-C,-C4alkylamlno-C,-C4alkyl. such as methylaminomethyl. 
2-methy)aminoethyl. ethytaminomethyl. 2- ethylaminoethyl, propylaminomethyl. 

2- prDpylaminoethyl, dibutylaminomethyl. di-C,-C4alkylamino-C,-C4alkyl, such as 
dimethylaminomethyl. 2-dlmethylaminoethyl. 3-dimethylaminopropyl, 4-dimethylaminobulyl. 

3- diethylaminopropyl or3^N-ethy|.N-melhylamino)propyl. C,-C7alkanoylamlno-CrC4alkyl, 
such as formylaminomethyl. 2-fomiylaminoethyl, acetylaminomethyl, 2-acetylaminoethyl, 
proplonylaminomethyl, 2-propionylaminoethyl or butyrylamlnomelhyl. 
CrC4alkoxycart)onylamlno-Ci-C4alkyl. such as methoxycarbonylamlnomethyl. 
ethoxycarbonylaminomethyl, isopropoxycarbonylaminomethyl, 
2-methoxycarbonyiaminoethyl.2-ethoxycarbonylaminoethyl, 
2-isopropoxycarbonylamlnoethyl or tertiary butoxycarbonylamlnomelhyl. pyrrolidino- 
C,-C4alkyl. piperldjno-C,.C4all(yl. free or N'<J,.C4alkylated. such as N'<;,.C4methylated. or 
N'-C,-C4-alkanoylated. such as N*-C,-C4-acetylated. pipera2lno-C,-C4alkyl, morphoHno- 
CrC4alkyl, free or S-oxidized lhiomorphollno-CrC4alkyl. such as pyrrolldirwmethyl, 
plperidifwmethyi; N'-C,-C4alkylated. such as N'-C,-C4 -methylated, or N'-C,-C4alkanoylated. 
such as N'-C,-C4-acetylated. piperazinomethyl. morpholinomethyl. free or S-oxIdlzed 
thiomorpholinomethyl, C,<;4alkanoylamlno-CrC4alkyl. such as formylaminomethyl, 
acetylaminomethyl, proplonylaminomethyl orbutyrylaminomethyl, 
Ci-C4alkoxycart>onylamlno-Ca-C4alkyl, such as methoxycarbonylaminoethyl, 
ethoxycarbonylaminoethyl, propoxycarbonylamlnoethyl orbutoxycarbonylaminoethyl. 
C-Cralkoxy. such as methoxy, ethoxy, propoxy. isopropoxy or butoxy, 5- to T-membered 
cycloalkoxy. such as cydohexyloxy, C,.C4alkoxy-CrC4alkoxy. such as 2-methoxyethoxy, 

2- ethoxyethoxy, 3-methoxypropoxy, 3-ethoxypropoxy, 4-methoxybutoxyor4-ethoxybutoxy. 
amino-C-Cralkoxy. preferably amlno-C2-C4alkoxy, such asi 2-aminoethoxy, 3-amlnopropoxy 
or 4-amlnobutoxy. N-mono- or N,N-di-CrC4alkylamino<J,-C4alkoxy, such as methylamlno- 
ordimethylaminomethoxy, 2-methylamlno- or2-dimethylaminoethoxy, 3-methylamlno- or 

3- dimethylaminopropoxy, ethylamino- or diethylamlnomethoxy, 2-ethylamino- or 
2-diethylaminoethoxy. N-ethyl-N-methylamlnomethoxy. propylaminomethoxy, 
diisopropylamlnomethoxy or butylaminomethoxy, pyrrolldino-C,-C4alkoxy, such as 
pyrrolidinomethoxy, piperidino-CrC4alkoxy. such as piperidinomethoxy. morpholino- 
CrC4alkoxy. such as morpholinomethoxy, or free or S-oxidized thiomorpholino-C,-C4alkoxy. 
such as thiomorpholinomethoxy, and 
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X, is methylene, ethylene, a direct bond, a free or ketalized cartranyl group, 
hydroxymethylene or CrC4alko)tymethytene. such as methoxymethylene. ethoxymethylene, 
propoxymethylene or Iwitoxymethylene. and n is 0 or 1 , 
and their salts. 

The invention relates in particular to compounds of the formula I in which 

R, is benzoyl which is unsubstituted or substituted by tower aikyi, tower alkoxy. hatogen 

and/or trifluoromethyl. 

Ra Is phenyl which is unsubstituted or substituted by lower alkyl. lower alkoxy. halogen, 
nitro, cyano and/or trifluoromethyl or unsubstituted naphthyt, 
Rs is lower alkyl which is unsubstituted or substituted by carboxyl, tower alkoxycaibonyl, 
tower alkoxy-lower alkoxycarbonyl, 5- to 7-membered cycloalkoxycarbonyl. carbamoyl, 
IM-mono- or N,N-dMower alkylcarbamoyi or lower alkylamino, 

lower alkanoyi which is unsubstituted or substituted halogen, amino, N-mono- or N,N-di- 
lower alkylamino. lower alkanoylamino or morpholino, or 

lower alkoxycarbonyl or lower alkylamino-lower alkoxycarbonyl and R4 is hydrogen or tower 
alkyl which is unsubstituted or substituted by carboxyl, lower alkoxycarbonyl, lower alkoxy- 
lower alkoxycarbonyl. 5- to 7-membered cycloalkoxycarbonyl. carbamoyl, N-mono- or N.N- 
di-lower alkylcarbamoyi or lower alkylamino or R3 and R4. together with the N atom bonding 
them, are pyrrdidino, piperidino. morpholino orthtomorpholino and 
Xi Is methylene, 
and their salts. 

The Invention relates first of ail to compounds of the fomiula I In which 
R, is a benzoyl, naphthoyi or cydoalkanoyl radical which is unsubsUtuted or substituted by 
Ci-C4aikyl, such as methyl, Ci-C4alkoxy, such as methoxy. halogen, such as chlorine, 
and/or trifluoromethyl, 

Ra is phenyl which is unsubstituted or substituted by Ci-C4alkyl, such as methyl. 
Ci-C4alkoxy, such as methoxy. or halogen, nitro. cyano and/or trifluoromethyl, or 
unsubstituted naphthyl. 

R3 is CrCralkyl, such as Isobutyi or neopentyl. Ci-C4alkoxycarbonyl-Ci-C4alkyl, such as 
methoxycarbonylmethyl. isopropoxycartwnylmethyl or tertiary butoxycarbonylmethyl. 
Ci-C4alkoxy-CrC4alkoxycarbonyl-Ci-C4alkyl. such as 2-elhoxyethoxycarbonylmethyl or 
2-methoxyethoxycarbonylmethyl, 5- to 7-membered cycioaIkoxycarbonyl-C,-C4alkyl. such as 
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cyclohexyloxycarbonylmethyl. carbamoy|.CrC4allcyl. such as caitamoylmethyl. 
N-C,-C4alkylcarbamoyl-CrC4alkyl. such as Isopropylcarbamoylmethyl. N.N-di- 
C,-C4alkylcart)amoyl-C,-C4alkyl. such as 2-dlmethylafnlnocarbainoylmethyl, 
N-CrC4alkylamino.C,.C4alkyl. such as 3-dimethylamlnopropyl, C-Calkanoyl. such as 
formyl. acetyl, propionyi or butyryl. trihalo-C,-Calkanoyl. such as trifluoroacetyl. amino- 
CrCTalkanoyl. such as glydnyl. N.CrC4alkylamlno-Ci-C4alkanoyl. such as tertiary 
bulylaminoacetyl. N.N-di.C,-C4allcylamlr,o-C,-C4all(anoyl. such as dlmethylaminoacetyl. 
morpholino-CrCralkarioyl. such as morpholinoacetyl. CrCalkanoylamino-C,.C4alkanoyl 
such as acetylaminoacetyl. CrC4alkoxycart)onyl. such as isobutoxycartwnyl. or N.N-di- 
CrC4alkylamino-CVC4alkoxycaft)onyl. such as 2-dimethylaminoethoxycart)onyl. and R4 is 
hydrogen or Ct-C4aikoxycarbonyi.C,.C4aikyi. such as methoxycarbonylmethyl. 
isopropoxycarbonylmethyl or tertiary butoxycarljonylmethyl. C,-C4alkoxy- 
C2-C4aikoxycart)onyK;,.C4alkyl. such as 2-ethoxyethoxycarbonylmethyl or 
2-methoxyethoxycaft)onylmethyl. 5- to 7-membeiBd cycloalkoxycarbonyl-Ci-C4alkyl. such as 
cydohexyloxycartwnylmelhyl. carbamoyl-C,-C4alkyl. such as carbamoylmethyl. N- 
CrC4alkylcarbamoyl-C,-C4alkyl. such as isopropylcaibamoyifnethyl. N.N^Ji- 
C,-C4alkylcarbainoy|.C,-C4alkyl. such as2-dlmethyiaminocarbamoylmethyl. N- 
C,-C4alkylamino-CrC4alkyl. such as 3-dimelhylaminopropyl. or R, and R4. together with the 
N atom bonding them, are moipholino and 
Xi is methylene, 
and their salts. 

The Invention relates primarily to a compound of the fonnula I in which 

R. is a benzoyl, naphthoyi or 3- to 8-membered cydoalkanoyl radical which is unsubstituted 

or substituted by lower alkyi, lower aikoxy. halogen and/or trifluoiomethyl; 

R2 is 3- to 8-membered cydoalkyl or a phenyl or naphthyl radical which is unsubstituted or 

substituted by lower alkyl. lower aikoxy. halogen, nitro. cyano and/or trifluoromethyl; 

Ra and R4 together are lower alkylene or aza-, oxa- or thia-lower alkylene; 

or 

Ra is lower alkyl, lower aikoxy-lower alkyl. di-lower alkylamino-lower alkyl or a radical of the 
f omiula -(CH2)„-C(=0).R5 (la); and R4 is hydrogen, lower alkyl or a radical of the fomiula 
-(CH2)„-C(=0)-R5(la); 

Rs is (i) hydrogen. C,-C,4alkyl or Ci-C,4alkyi which is substituted by halogen, lower aikoxy. 
amino or amino which is substituted by lower alkyl. amino-lower alkyl. mono- or di-lower 
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alkylaminoalkyl. lower alkanoyl. lower alkoxycaibonyl or lower alkylene or 3-aza-. 3-oxa- or 
3-thla-C4-Calkylene. (11) hydioxyl, 3- to 8-membered cydoalkoxy. lower alkoxy or lower 
alkoxy which is substituted by lower alkoxy, amino or by amino which is substituted by tower 
aikyi, amino-lower alkyl. mono- or di-lower alkylaminoalkyl. tower alkanoyl. lower 
alkoxycarbonyl or lower alkylene or 3-ara-. 3-oxa- or 3-thia-C4-Caalkylene, or (ili) amino or 
amino which is substituted by lower alkyl. 3- to 8-membered cycloalkyi, amino-lower alkyl. 
mono- or di-lower alkylamlnoaikyl. lower alkanoyl. lower alkoxycaibonyl or lower alkylene or 
3-aza-, 3-oxa- or3-thla-C4-C6alkylene: 

X, is methylene, ethylene, a direct bond, a carbonyl group, di-tower alkoxymethylene. 

hydroxymethylene or tower alkoxymethylene; and 

nisOorl; 

or a salt thereof. 

The invention relates primarily to a compound of the formula I In wWch 

Ri is a benzoyl or naphthoyi radical which Is unsubstituted or subsUtuted by lower alkyl, 

lower alkoxy. halogen and/or trifluoromethyl: 

Ra Is 5- to 7-membered cyctoalkyi or a phenyl or naphthyl radical which is unsubstituted or 
substituted by tower alkyl. lower alkoxy, halogen, nHro, cyano and/or trifluoromethyl; 
Ra and R4 together are C4-C,alkylene or 3-aza-, 3-oxa- or 3-thia-C4-Cealkylene, In particular 
3-aza-, 3-oxa- or 3-thiapentylene. or 

Ra is lower alkyl. lower alkoxy-tower alkyl. di-lower alkylamlno-lower alkyl or a radical of the 
formula -(CH2)„-C(=0)-R5 (la); and R4 is hydrogen, lower alkyl or a radical of the formula 
-(CHa)»-C(=0)-R5(la); 

Rs is 0) hydrogen. C-Cwaikyl or C,-C,4alkyl. which Is substituted by halogen, lower alkoxy. 
amino or amino which Is substituted by lower alkyl, amino-lower alkyl, mono- or di-lower 
alkylaminoalkyl. lower alkanoyl, lower alkoxycarbonyl or C4-C6alkylene or 3-aza-, 3-oxa- or 
3-thia-C4-C6alkylene, In particular 3-aza-. 3-oxa- or 3-thiapentylene. (11) hydroxyl, 3- to 8- 
membered cydoalkoxy, lower alkoxy or lower alkoxy which is substituted by lower alkoxy, 
amino or amino which is substituted by lower alkyl. amino-lower alkyl. mono- or di-lower 
alkylaminoalkyl. lower alkanoyl. lower alkoxycart)onyl or C4-C6alkylene or 3-aza-. 3-oxa- or 
3-thia-C4-C6alkylene. In particular 3-aza-, 3-oxa- or 3-thiapentylene. or (ill) amino or amino 
which is substituted by lower alkyl, Cs-CTcycloalkyl. amino-lower alkyl. mono- or di-lower 
alkylaminoalkyl, lower alkanoyl. lower alkoxycart)onyl or C4-C6alkylene or 3-aza-. 3-oxa- or 
3-thia-C4-C6alkylene, in particular 3-aza-. 3-oxa- or 3-thiapentylene; 
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X, is methylene, ethylene, a direct bond, a carbonyl group, di-lower alkoxymethylene, 

hydroxymethylene or lower alkoxymethylene; and 

n is 0 or 1 ; 

or a salt thereof. 



The invention relates primarily to a compound of the fomiula I in which 

Ri is benzoyl or benzoyl which is substituted by lower alkyi, tower afkoxy, halogen and/or 

trifluoromethyl; 

Ra Is phenyl, phenyl which is substituted by tower alkyl. lower alkoxy. halogen, nitro. cyano 

and/or trifluoromethyl, or naphthyi; 

Rs and together are C4-C«alkylene; or 

Ra Is tower alkyl, di-lower alkylamlno-tower alkyl or a radical of the formula -(CH2)„-C(=0)-R5 

(la); and R4 is hydrogen, lower alkyl or a radical of the fomiula -(CH2)„-C(=0)-R5 (la); 

Rs is (i) hydrogen, tower alkyl or halo-tower alkyl; (II) hydroxyl, C4-C6cycloalkoxy, tower 

alkoxy, lower aikoxy-tower alkoxy or dWower alkylamlno-lower alkoxy; or (iii) amino, lower 

alkylamino. di-lower alkyiamino. Cj-CTcyctoalkyl-amino or di-lower alkylamlno-lower 

alkylamino; 

X, is methylene; and 

nIsOorl; 

or a salt thereof. 



The invention relates first of ail to a compound of the formula I in which 

Ri Is benzoyl or benzoyl which Is subsWuted by lower alkyl. lower alkoxy, halogen and/or 

trifluoromethyl; 

R2 is phenyl, phenyl which is substituted by lower alkyl. lower alkoxy. halogen, nitro, cyano 

and/or trifiuoromethyl, or naphthyi; 

Ra and R4 together are C4-C6alkylene; or 

Ra is lower alkyl. di-lower alkylamlno-lower alkyl or a radical of the fomiula -(CH2)„-C(=0)-Rs 
(la); and R4 is hydrogen; 

Rs Is (i) hydrogen, lower alkyl or halo-lower alkyl; (ii) hydroxyl, C4-C,cycloalkoxy. lower 
alkoxy, lower alkoxy-lower alkoxy or di-lower alkylamlno-lower alkoxy. or (iii) amino, lower 
alkylamino. di-lower alkylamino. Cs-CTcydoalkylamino or di-lower alkylamlno-lower 
alkylamino; 
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X, is methylene; and 

nisOorl; 

or a salt thereof. 

The invention relates first of all to a compound of the formula I in which 

is benzoyl which is disubstituted by Ci-C4all(yl. CrC4alkoxy. halogen and/or 
tilfiuoromethyl, in particular In positions 3 and S: 

Ra is phenyl, phenyl which is substituted by C,-C4all<yl. Ci-C4all<oxy, halogen, nitro, cyano 

and/or trifluoromethyl, in particular in position 4. or naphthyl; 

(I) Rs is a radical of the fomiula -(CHa)«-C(=0)-R5 (la); R4 is hydrogen; n is 0 and R5 Is 

Ci-Craikyl, C5-C7cydoallcylamlnoordi-Ci-C4aIkylamlno-CrC4aIkoxy; or 

(ii) R3 is a radical of the fomriula -(CHa)«-C(=0)-Rs (la); R4 is hydrogen; n is 1 ; and Rs is 

amino; and 

X, is methylene; 

or a salt thereof. 

The invention relates first of ail to a compound of the formula I in which 
Ri is benzoyl which is disubstituted by trifluoromethyl, in particular in positions 3 and 5; 
Ra is phenyl or phenyl which is monosubstituted by halogen, such as chlorine, in particular 
in position 4; 

R3 is a radical of the formula -(CHa)n-C(=:0)-R5 (la); 
R4 is hydrogen; 

Rs is Ci-C7allcyl, such as ethyl or propyl, CrCjcydoalkylamlno, suOx as cydohexylamino. or 

dl-Ci-C4all<ylamino-CrC4all«oxy, such as 3-dimethylaminoprapoxy; 

n is 0; and 

X, is methylene; 

or a salt thereof. 

The invention relates first of all to a compound of the formula I in which 
Ri is 3,5-bistrifiuoromethylbenn>yl; 

Ra is phenyl or phenyl which is monosubstituted by halogen, such as chlorine, in particular 
in position 4; 

Ra is a radical of the formula -(CH2)n-C(=0)-R5 (la): 
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R4 is hydrogen; n is 0; 

Rs Is Ci-C4all(yl, such as ethyl or propyl, or C5-C7cydoallcylamlno, such as cyclohexylamino; 
and 

X, Is methylene; 
or a salt thereof. 

The Invention relates especially to the compounds of the formula I mentioned In the 
examples and to their salts. In particular their phamiaceutlcally acceptable salts. 

The invention also relates to a process for the preparation of the compounds according to 
the invention based on methods knovwn per se. This is characterized in that 

a) the radical Ri is introduced Into a compound of the fomiula II 

In which Ra, R,, R4 and Xi are as defined, or 

b) compounds of the formulae III 




(III) 



Rr-x, 



and YrRa (IV), in which Y, Is a group of the fonnula -N(R,)-H and Y2 is hydroxyl. reactive 
esterified hydroxyl or. if R, is a radical of the fomiula -(CH2)„-C(=0)-R5 (la) and n Is 0. is 
etherlfied hydroxyl or Yi is free or reactive esterified hydroxyl and Yj is a group of the 
formula -N(R4)-H, R,. Ra. R3. R4 and X, being as defined, or their salts are condensed with 
one another or 

c) for the preparation of compounds of the fomiula I, in which R4 is hydrogen, the group Ya 
is removed from a compound of the formula V 
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R; N ) N 

yy \ (V). 

in which Ys is an amino protective group and Ri. Rg. R3 and Xt are as defined, or from a salt 
thereof or 

d) for the preparation of compounds of the formula I, In which R9 Is lower alkyi, di-lower 
all<ylamlno-lower alkyl or lower alkoxy-lower alkyi and R4 is hydrogen or lower alkyl. a 
compound of the formula Vi 




R,— X, 

In which R,. Ra, R4 and Xi are as defined, or a salt thereof is reacted under reducing 
conditions with an appropriate aldehyde of the fonnuia 0=CH-R (Vii) or 

e) for the preparation of compounds of the formula I. in which Rs and together are lower 
alkytene or aza-, oxa- or thia-lower aikyiene. a compound of the fonnuia Viil 




(VIII). 



R,— X, 

in which Ri, R2 and Xi are as defined, or a salt thereof Is condensed with a reactive diester 
of an appropriate lower alkane<fioi or aza-, oxa- or thia-lower alkanedloi or 

f) for the preparation of compounds of the formula I, In which Xi Is a carbonyt or 
hydroxymethytene group, compounds of the fomiuiae IX 
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IS 



and Ys-Rj (X). in which one of the radicals Y4 and Y5 is fonmyl or a cartwxyl group which 
free, converted into an anhydride or esterified. and the other is a metallic radical and R,. R, 
and R4 are as defined, are condensed with one another and. if desired, a compound which 
is obtained is converted into another compound of the fomiula I. an isomer mixture 
obtainable according to the process is separated into the components and the preferred 
Isomer is In each case separated off and/or a free compound obtainable according to the 
process is converted into a salt or a salt obtainable according to the process Is converted 
Into the corresponding free compound. 



or 



The reactions according to the process and the preparation of novel starting substances 
intemiediates are carried out in analogy to the manner of reaction and formation of known 
starting substances or intem)ediates. Even if not expressly mentioned below, the auxHIaiies 
customary in each case, such as catalysts, condensing and soivdysls agents and^or 
solvents or diluents, and reaction conditions, such as temperature and pressure conditions, 
and also, If desired, protective gases are used here. 

Salts of starting materials which have at least one basic centre, for example of the fomiulae 
il or VI, are corresponding acid addition salts, while salts of starting substances which have 
an acidic group are present as salts with bases. In each case as mentioned above in 
connection with corresponding salts of the fonnula I. 

The reactions described hereinbefore and hereinafter In the variants are carried out In a 
manner known per se. e.g. in the absence or. customarily, in the presence of a suitable 
solvent or diluent or of a mixture thereof, the reaction being carried out If required, with 
cooling, at room temperature or with heating, e.g. In a temperature range from 
approximately -80»C up to the boiling point of the reaction medium, preferably from 
approximately -10- to approximately +200-C. and. H necessary, in a closed vessel, under 
pressure. In an inert gas atmosphere and/or under anhydrous conditions. 

The introduction of the radical R, by reaction with an agent introducing the radical R, 
according to progg?? vflrK^m fl) Is carried out in a customary manner, for example by 
reaction with an N-acylating agent of the fomiula RrY. (HA), in which R, has one of the 
definitions given at the beginning and Y, is free or etherified hydroxyl, such as hydroxyl. 
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iower altoxy or unsubstltuted or substituted phenoxy, or reactive esterified hydroxyl, such 
as halogen, in particular chlorine, or a radical of the formula -O-Ri. 

If necessary . the reactton is carried out with thermal decomposition of Intemiediately 
fomied ammonium salts or in the presence of a condensing agent, such as a dehydrating 
agent, or basic condensing agents, and In the presence of a solvent or diluent. Customary 
condensing agents are. for example, carbodllmWes. such as diethyl-, dipropyl-. N-ethyl-N'- 
(3-dimethylaminopropyl)cart)Odlimlde or, in particular, dicydohexylcarbodllmide. and also 
suitable carbonyl compounds, for example cartsonyldiimidazole, 1 ,2-oxa2olium compounds, 
e.g. 2-ethyl-5-phenyl-1.2-oxazolium-3'-sulphonate and 2-tert-butyl-5-methyllsoxazolium 
perchlorate, or a suitable acylamino compound, e.g. 2-ethoxy-1-ethoxycarbonyl-1 .2- 
dlhydfoquinoline, and also activated phophoric add derivatives, e.g. diphenylphosphoryl 
azide. diethylphosphoryl cyanide, phenyl N-phenylphosphoramidochloridate, bis(2-oxo-3- 
oxazolidinyl)phosphinoyl chloride or i.ben20triazolyloxylris(dimethytamino)phosphonium 
hexafluorophosphate. The reaction is thus performed using acids (11 A1; Y= COOH) 
preferably in the presence of a dehydrating agent, such as of N.N-dicydohexylcarbodiimide 
or with thermal decomposition of the ammonium salt primarily fonned. while the reaction 
with add anhydrides (IIA1; Y= halogen or -0-(C=0)-R,) Is preferably carried out In the 
presence of a basic condensing agent, such as of an alltali metal hydroxide or carbonate. 
e.g. potassium cartronate. or of a tertiary or sterically hindered secondary organic amine, 
such as of a tri-lower allcylamine. e.g. of triethyiamine or dlisopropylamine. or of an aromatic 
nitrogen base. e.g. of pyridine. 

The starting substances of the formula II can be prepared in a customary manner, 
preferably by Introdudng the radical and. If desired, R4 Into a 2-(RrX,)-aminopiperidine 
intermediately protected in position 1 by an amino protective group, e.g. by tertiary 
butoxycart)onyl, and removing the amino protective group in a customary manner, for 
example by treating with trifluoroacetic add. If R4 is hydrogen, the corresponding starting 
compound of the formula II proleded by trifluoroacetyl on the exocyclic N atom is obtained 
in this case. The Introduction of the radical R9 and, if desired. R4. is in this case preferably 
carried out as described hereinafter under process variant I2I. 

Starting substances of the formula II in which Rj is a group of the formula -{CH2)„-(C=0)-R5 
(la) in which n is 0 and Rs is unsubstituted lower alky! or lower alkyi which is substituted by 
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hatogen, lower alkoxy or unsubstituted amino or amino which is substituted by lower alkyi, 
tower alkanoyl. lower alkoxycarbonyl or lower alkylene or aza-. oxa- or tWa-lower alkytene, 
and FU is hydrogen or lower alkyI, can preferably be prepared by treating a tower alkyI N-(1- 
(Xi-Rj )but-3-enylJcarbamate with sodium hydride, for example In boiling tetrahydrofuran, 
and then reacting with a chloromethyl lower alkyI ether, reacting the N-lower alkoxymethyl- 
N-[1-(X,-R2)but-3-enyl]carbamate obtained with a corresponding nitrlle of the formula R5-CN 
and chlorosulfonic add with cooling and removing the esterified 1-carboxylte acid group 
from the 2-(Xi-R2)-4-(RsCO)-piperjdine-1-carboxylk: acid ester obtained, e.g. by treatment 
with hydrogen bromide in acette acid. 

In starting substances of the fonnula III or IV according to process variant f ^) reactive 
esterified hydroxyl Is, for exampte, a halogen atom, such as chtorine. bromine or iodine, or, 
if R3 has a saturated C atom In the a-posltlon. e.g. If n Is 1 . a sulphonyloxy group, e.g. 
methanesulfonyloxy or p-toluenesulfonyloxy, or If R, has a carbonyl group fn the a-posltlon, 
e.g. n Is 1. a group of the formula -0-(C=0)-R5. Etherified hydroxyl Is. for example, tower 
alkoxy. such as methoxy or ethoxy. or substituted or unsubstituted phenoxy. 

The compounds of the fonnulae III and IV are reacted in a customary manner, for example 
with thermal decomposition of Intemnedlately fomfied ammonium salts or In the presence of 
a condensing agent, such as of a dehydraHng agent, e.g. of N.N-dtoydohexylcarbodlimkJe 
or of bls(2-oxo-3-oxazolldinyl)phosphlnoyl chloride, or of a basic condensing agent, 
preferably of pyridine or of a tri-lower alkylamine. e.g. of triethylamine. or of an alkali metal 
carbonate or hydrogencatbonate. If necessary in the presence of a solvent or diluent. 

The reaction is thus perfomied using adds of the formula IV (Yg = OH), preferably In the 
presence of bis(2-oxo-3-oxa2olidinyl)phosphinoyl chloride and of a tri-lower alkylamine. for 
example in a halohydrocarbon, such as dichloromethane, or a cydic aliphatic ether, such as 
tetrahydrofuran or dioxane. 

The reaction with reactive esters of the formula IV or III (Yj or Y,= reactive esterified 
hydroxyl) or with add anhydrides of the fomiula IV (Ya = hydroxyl which is converted into an 
anhydride) is carried out. In particular, in the presence of a basic condensing agent, such as 
a heterocyclic base. e.g. pyridine. 4-dimethylaminopyridine or preferably N-methyl- 
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morpholine. or of a tri-lower alkylamine. e.g. of triethylamine or diisopropylamine, for 
example in a halohydrocart)on, such as dichloromethane. or a cydic aliphatic ether, such as 
tetrahydrofuran or dioxane, or of an aliphatic nitrlle, e.g. in acetonitrile. If a primary amine of 
the formula III (Yi = NHa) is reacted with a p-branched lower alkyi halide of the formula IV 
(¥2 = halogen: Ra = lower alkyI) in the presence of an alkali metal cart>onate or 
hydrogencart)onate, the incorporation of carbon dioxide can occur. In addition to or instead 
of the target compound of the fonfnula i in which R3 is lower aikyl. the corresponding 
compound of the formula I which Is N-sut)stituted by the group *(C=0)*0-R3 is then 
obtained. 

Starting substances of the formula III in which Y, is primary amino are obtained, for 
example, by treating an appropriate 4-amino-2-(Xi-R2)-piperidine or its trifluoroacetate with 
trifluoroacetic anhydride, condensing the resulting N-[2-(XrR2)piperidin- 
4-yl]trifiuoroacetamide with an N-acylating agent of the fomiula Ri-Ya (HA), in which Ri has 
one of the definitions given at the beginning and Y. is free, etherified or reactive esterifled 
hydroxyl, for example as indicated under process variant a), and treating the resulting N*[1- 
Ri-2-(XrR2)piperidin-4-yi]trifluoroacetamide with strong, e.g. approximately 5-normal. 
sodium hydroxide solution. 

Starting substances of the formula III, in which Yi is hydroxyl are obtained, for example, by 
reacting an appropriate 1-(RrXi)-1-(Rramino)but-3-ene with a halomethyi-lower aikyl ether 
in the presence of benzyltrimethylammonium bromide, treating the resulting 1-(RrXi)-1-(N- 
RrN-lower alkoxymethylamino)but-3*ene with an excess of fomiic acid and hydrolysing the 
resulting 1-Ri-2-(Xi-R2)f»peridin-4*yl formate with strong hydrochloric acid to give the 
corresponding 1-Rr2-(XrR2)piperidin-4-ol of the formula III (Yi = hydroxyl). Compounds of 
the formula III in which Yi is reactive esterifled hydroxyl can be prepared from these by 
reaction with an agent introducing a reactive esterifled hydroxyl group, such as a sulfonyl 
halide, e.g. with methanesulfonyl chloride, or a halogenating agent, such as thionyt chloride, 
preferably in the presence of pyridine. 

The amino protective group Y3 according to process variant c) is, for example, a free or 
halogenated lower alkanoyi group, such as trifluoroacetyl, or an acyl group derived from a 
hemiester of cart)onic acid, such as a lower alkoxycarbonyl or a-phenyt-lower 
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alkoxycarbonyl group, e.g. tertiary butoxycarbonyl or benzyloxycarbonyl. ora silyl group 
such as tri-lower alkylsilyl. e.g. trimethylsilyl. The amino protective group is removed in a 
customary manner, for example by acid treatment, or starting from compounds V in which 
Y, IS halogenated lower alkyl. such as tiifluoroacelyl. by reductive elimination, for example 
by treating with a di-light metal hydride, such as sodium borohydrlde. preferably in a lower 
alkanol. such as methanol. 

The starting substances of the fomiula V can be prepared, for example. In analogy to 
process variant a), starting from appropriate N.Y3-N.[2^X,.R,)p|peridin-4.y|jamines. 

The reaction of compounds of the fomiula VI with aldehydes of the fomiula VII according to 
process variflntd) is carried out. for example, in the presence of water and of a 
hydrogenation catalyst, such as of a platinum or palladium catalyst or of Raney nickel or In 
the presence of a di-light metal hydride, such as sodium borohydrlde or sodium 
cyanoborohydride. preferably in a solvent which is inert under the reaction conditions such 
as of a lower alkanol. such as methanol or ethanol. or of a dMower alkyl or lower alkyiene 
ether, such as diethyl ether, dioxane or tertrahydrofuran. 

In a reactive diester of a lower alkane diol or aza-. oxa- or thia-lower alkanedlol according to 
process variant P) . reactive esterified hydroxyl is. for example, a halogen atom, such as 
chlonne. bromine or iodine, or a sulphonyloxy group, e.g. methanesulfonyloxy or 
p-toluenesuifonyloxy. The condensation Is preferably carried out In the presence of a basic 
condensing agent, such as of a metal base. e.g. of an alkali metal carbonate, if necessary 
with heating, e.g. In the temperature range from approximately 60* to approximately 140«C 
if desired at elevated pressure. 

In starting substances of the fomiulae IX and X according to oroce.^ ..H,n^ q carboxyl Y. 
or Y5 Which is free, converted into an anhydride or esterified Is. for example, halocarbonyl 
or. ,n the case of a group of the fomiula RrC(=0)-0- and a metallic radical Y. or Y, is for 
example, an alkali metal atom or a group of the fomiula -m"/2 or mV in which m" is a ' 
metal atom of group lib of the Periodic Table of the Elements, such as Mg or 2n. 

The condensation of compounds of the fomiulae IX and X is carried out in a customary 
manner, for example in an ethereal solvent, such as an aliphatic or cycloaliphatic ether, e.g 
in diethyl ether, methoxybutane. dibutyl ether, tetrahydrofuran or dioxane. 
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Staiting substances of the formula IX in which Y4 Is formyl or carboxyl which is free, 
converted into an anhydride or esteiified, are prepared, for example, in an analogous 
manner, such as described under process variants a) and b). starting from appropriate 
starting substances which have a radical Y4 instead of the group -Xt-Ra. 

Compounds obtainable according to the process can be converted Into other compounds of 
the formula I in a customary manner. 

The carboxyl group can thus be esterified in a customary manner in compounds of the 
formula I In which the radical R3 contains carboxyl. The free or esterified carboxyl group can 
also be amidated in compounds of the formula I in which R3 contains free or esteiified 
carboxyl. Conversely, the esterified or amidated carboxyl group can be hydrolysed to 
carboxyl in compounds of the formula I in which R3 contains esterified or amidated carboxyl. 

Compounds of the formula I in which Xi is carbonyl can also be reduced in a customary 
manner to the corresponding compounds of the formula I in which Xi is hydroxymethylene, 
for example as described under process variant r\. In an analogous manner, resulting 
compounds of the formula I in which Xi is hydroxymethylene can also be reduced to the 
corresponding compounds of the formula 1 in which Xi is methylene. 

In resulting compounds of the formula I in which Xi is Itetalized cart>onyl. the carbonyl group 
can be liberated In a customary manner, for example by add treatment. Conversely, 
caibonyi Xi can be ketalized by reaction with an appropriate alcohol, such as a lower 
alkanol or a lower alkanediol. 

In resulting compounds of the fomnula I in which R4 is hydrogen, a radical R4 which is other 
than hydrogen can also be introduced, lower alltyl, for example, by customary alkylation 
and, if desired as indicated, substituted alltanoyl by customary acylation. Conversely, in 
resulting compounds of the fomiula 1 in which R4 is lower alkyl. in particular methyl, the 
lower allcyl group can be removed by treatment with a halolormic add ester, such as methyl 
haloformate. 
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Ukewise, in resulting compounds of the formula I in which R4 is trifluoroacetyl, the 
trifluoroacetyl group can be removed in a customary manner, in particular by treating with a 
dl-light metal hydride, for example with sodium borohydride in a lower alkanol. such as 
methanol. 



Resulting salts can be converted into the free compounds In a manner known perse, e.g. 
by treating with a base, such as an alkali metal hydroxide, a metal carbonate or 
hydrogencarbonate, or another salt-fomiing base mentioned at the beginning, or with an 
acid, such as a mineral acid, e.g. with hydrochloric acid, or another salt-forming acid 
mentioned at the beginning. 

Resulting salts can be converted into other salts in a manner known per se, ackJ additton 
salts, for example, by treating with a suitable metal salt, such as a sodium, barium or silver 
salt, of another add in a suitable solvent In which an inorganic salt formed is insoluble and 
thus precipitates from the leacUon equilibrium, and base salts by liberation of the free ackJ 
and fresh salt formation. 



The compounds of the formula I. including their salts, can also be obtained in the fomi of 
hydrates or include the solvent used for crystallization. 

As a result of the close relationship between the novel compounds in free form and in the 
form of their salts, hereinbefore and hereinafter the free compounds and their salts are 
analogously and expediently to be understood as also meaning, where appropriate, the 
conesponding salts or free compounds. 

Resulting diastereomer mixtures and racemate mixtures can be separated into the pure 
diastereomers or racemates in a known manner on the basis of the physioochemical 
differences of the constituents, for example by chromatography and/or fractional 
crystallization. 



Resulting racemates can also be resolved into the optical antipodes by known methods, for 
example by recrystallization from an optically active solvent, with the aid of microorganisms 
or by reaction of the resulting diastereomer mixture or racemate with an optically active 
auxiliary compound, e.g. corresponding to the acidic, basic or functionally modifiable groups 
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contained in compounds of the fomiula I, with an optically active add. base or an optically 
active alcohol. Into mixtures of diastereomeric salts or functional derivatives, such as esters 
and separation thereof Into the diastereomers, from which the enantiomers desired in each 
case can be set free in the manner customary In each case. Bases, adds and alcohols 
suitable for this purpose, are. for example, optically active alkaloid bases, such as 
strychnine, dnchonine or bnjdne, or D- or L.(1-phenyl)ethylamlne, 3-pipecollne. ephedrine. 
amphetamine and similar synthetically accessible bases, optically active carboxylic or 
sulfonic acids, such as quinic acid or D- or L-tetftaric add, D- or L-di-o-toluyltartaric add. D- 
or L-mallc add, D- or L-mandellc add, or D- or L-camphorsulfonic add, or optically active 
alcohols, such as bomeol or D- or L-(1-phenyl)ethanol. 

The invention also relates to those embodiments of the process according to which a 
compound obtainable from any stage of the process as an intermediate is used as a 
starting compound and the missing steps are carried out or a starting substance Is used in 
the form of a salt or. In particular, formed under the reaction conditions. 

The novel starting substances, which were especially developed for the preparation of the 
compounds according to the invention, in particular the choice of starting substance leading 
to the compounds of the formula I characterized as preferred at the beginning, the 
processes for their preparation and their use as intennedlates also form a subiect of the 
invention. 

The invention likewise relates to pharmaceuttoal preparations which contain compounds 
according to the invention or phamaceuticaily acceptable salts (induding ttiose of ttie 
compound (2R*.4S')-N-l1-(3.5-blstrifiuoromethylbenzoyl)-2-(4-nitrobenzyl)piperidin-4-yl]- 

acetamide) thereof as active ingredients, and processes for their preparation. The novel 
compounds of ttie formula I can be used, for example, in the form of phamiaceutical 
preparations which contain a therapeutically effective amount of the active substance. If 
appropriate together with inorganic or organic, solid or liquid, pharmaceutically acceptable 
exdplents which are suitable for enteral. e.g. oral, or parenteral administration. Tablets or 
gelatin capsules are thus used which contain the active ingredient together with diluents. 
e.g. lactose, dextrose, sucrose mannitol. sorbitol, cellulose and/or lubricants, e.g. siliceous 
earth, talc, stearic add or salts thereof, such as magnesium or caldum stearate, and/or 
polyethylene glycol. Tablets can likewise contain binders, e.g. magnesium aluminium 
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Silicate, starches, such as maize, wheat, rice or arrowroot starch, gelatin, tragacanth. 
methylcellulose. sodium caitoxymelhylcellulose and^or polyvinylpyrrolidone, and. if desired 
disintegrants. e.g. starches, agar, alglnic add or a salt thereof, e.g. sodium alginate, anchor 
effervescent mixtures, or absorbents, colourants, flavourings and sweeteners. The novel 
compounds of the fonmula I can also be used In the fomi of parenteially admlnlsterable 
preparaBons or of Infusion solutions. Such solutions are preferably isotonic aqueous 
solutions or suspensions. It being possible to prepare these before use. for example In the 
case of lyophillzed preparations which contain the active substance on its own or together 
with a carrier, e.g. mannltol. The phamiaceutlcal preparations can be sterilized and^or 
contain excipients. e.g. preservatives, stabilizers, wetting agents and/or emulsifiers. 
solubllizers. salts for regulating the osmotic pressure and/or buffers. The present 
phamiaceutical preparations, which. If desired, can contain other phamiacologlcally acUve 
substances, are prepared in a manner known per se. for example by means of conventional 
mixing, granulating, sugar-coating, dissolving or lyophlllzing processes and contain from 
approximately 0.1 % to 100%. in particular from approximately 1•^ to approximately 50%. 
and lyophilisates up to approximately 100%. of the active substance. 

The invention likewise relates to the use of the compounds of the fomiula I including the 

compound (2R^4S•)-N-[1-(3.5-bistrifluoromethylbenzoyl).2.(4-nitrobenzyl)piperidin-^^^^ 
acetamide. preferably in the fom» of phamiaceutlcal preparations. The dose can depend on 
various factors, such as the manner of adminlstraUon. species, age and/or state of the 
individual. In the case of oral administration, the doses to be administered daily are between 
approximately 1 and approximately 50 mg/kg and. for wam,.blooded animals having a body 
weight of approximately 70 kg. preferably between approximately 80 mg and approximately 
250 mg. 

The following examples serve to Illustrate the invention: temperatures are stated In degrees 
Celsius, pressures in mbar. 

E2amB!eJ: Methyl (2R.4S)-P-f?.hf.n7v|.1.ra fi.hk^^ 
9mino]qcetatff and methyl (2R. 4St.2.ffP.hpn^i . i.f3.s-hi< fMfi,.nmmf.|t^^i> 
4-vllmethoxvcarbQnvtfii pthvlamlnn\aretj |tft 
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/-OOOMa 




/-COOHto 

i 

^COOM* 



800 mg (5.23 mmol) of methyl 2-brDmoacetate are added at room temperature to a solution 
of 1.5 g (3.49 mmol) of (2R. 4S)-4-amlno-2-benzyl-1-(3.5-bistrifluoromethylbenzoyl)- 
piperidine In 4 ml of telrahydrofuran. After 105 minutes. 353 mg (3.49 mmol) of 
trietfiylamlne are added to ifie yellowlsri solution and tfie suspension Is stirred at room 
temperature for a further 16 hours. The reaction mixture is evaporated on a rotary 
evaporator, the residue is taken up In methylene chloride, and the solution is washed with 
aqueous sodium hydrogencarbonate solution, dried over sodium sulfate and evaporated on 
a rotary evaporator. The crude product Is chromatographed on silica gel using ethyl 
acetate/hexane (1:3). The title compounds are each obtained as colouriess oils. TLC: 
methylene chloride/methanol/conc. ammonia (95:4.5:0.5) Ri= 0.55 and Ri= 0.90. FD-MS: 
353 und 574. 

gxamole2: ASVg.r2-Bffn7vl.1.f3.5-bis tiifliiommethvlbenzov»DiDeridln-4-VlaminQl- 
flr«tamirifl hvdrochtaride 



Ammonia gas is passed into a solution of 350 mg (0.696 mmol) of methyl (2R. 4S)-2-[2- 
ben2yH-(3.5-blstrifluoromethylbenzoyOplperidin-4-ylamlnolacetate in 5 ml of methanol at 
0 for 10 minutes and the reaction mixture is allowed to stand at room temperature for 60 
hours. The reaction mixture Is evaporated on a rotary evaporator, and the residue is 
chromatographed on silica gel using methylene chloride/methanol/conc. ammonia 
(92:7.2:0.8). The title compound crystallizes as the hydrochloride from toluene/ether. M.p. 
130-133 'C; TLC: methylene chloride/methanol/conc. ammonia (90: 9:1) Ri= 0.36. FD-MS: 
M*= 487. 




Example 3 : r9R 4.9V9-f fg-BeP TYi-l ./a.5.bistrifiiiQromethvlbenzovltoiDeridin-4.vn- 
carbamovlmethvlaminoj gfietamlde 
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Analogously to Example 2. 350 mg (0.61 mmol) of methyl (2R, 4S)-2-{I2-benry|.1.(3,5- 
t)lstrifluoromethyll)enzoyl)plperidin-4-yl]methoxycarbonylmethylamlno}acetate In S mi of 
metfianol are treated with ammonia gas. The cnide product is chromatographed on silica 
gel using methylene chlorfde/methanol/conc. ammonia (90: 9:1). The title compound is 
obtained as white crystals. M.p.: 96-98 *C. TLC: methylene chloride/methanol/conc. 
ammonia (90: 9:1) R,= 0.21. FD-MS: M*= 544; [afo = + 8.7 degrees (c=1. methylene 
chloride). 

£2fflrDPl&4:f2R.4S)-2-f2-Benzvl-1-f3.S.biirtrifhioromethvlben7n vi^DiDeridin^^^ 
acid 




A solution of 350 mg (0.70 mmol) of methyl (2R, 4S)-2-[2-l)en2yl-1.(3.5-bistrifluoromethy|. 
benzoyl)piperidin-4-ylamlno]ac8tate In 5 ml of tetrahydrofuran is stirred intensively at room 
temperature with 5 ml of a 1 N aqueous sodium hydroxide solution for 2 hours. The 
tetrahydrofuran is evaporated on a rotary evaporator, and the reaction mixture is adjusted to 
pH 7.4 using hydrochloric acid and extracted with methylene chloride and ethyl acetate. The 
title compound crystallizes from ethyl acetate/hexane. M.p.: 199-201 "C. TLC: methylene 
chloride/methanol/acetic acid (80:18:2) R|= 0.19, FO-IMS: M*= 488. 

ExamoleS : (2R.4S^2-r2-Ben2vl-1-ra.S.hlstrlfluQromftthyth e nzovl^Dlnftririin-4-viaminn1. 
N-f2-dimethvlaminoethvl^anetamj^;lB 
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147 mg (0.58 mmol) of bis(2-oxo-3-oxazolldinyl)phosphlnoyJ chloride are added to a solution 
of 256 mg (0.52 mmol) of (2R. 4S)-2-(2.benzyl-1-(3.5-blstrifluoromethyll)enzoyl)plperidln- 
4-ylamino]acetic acid and 51 mg (0.58 mmol) of 2-dimethylaminoetfiylamine in 23 ml of 
methylene chloride and the reaction mixture Is stirred at room temperature for 18 hours. It is 
then diluted with memylene chloride, and the organic phase is extracted with aqueous 1 N 
potassium cartx)nate solution, dried over sodium sulfate and evaporated to diyness. The 
ciude product is chromatographed on silica gel using methylene chloride/methanol/conc. 
ammonia (90:9:1). The title compound is obtained as a yellow oO. TLC: methylene 
cNoride/methanol/conc. ammonia (90: 9:1) Ri= 0.23, FD-MS: M*= 558. 

Example 6 : tert-Butvl f2R.4S> .N4rg.benzvt-1-ra.5-blstrifluoromethvH)enzovl^DiDeridln-4-vl- 
caibamoynmethylteartiamate 




Analogously to Example 5, 400 mg (0.93 mmol) of (2R, 4S)-4-amino-2-l>enzyl-1-(3,5-t)is- 
trifluoromethylbenzoyl)piperidine in 10 ml of methylene chloride are reacted with 285 mg 
(1.1 mmol) of bis(2-oxo-3-oxazolidinyl)phosphlnoyl chloride. 206 mg (2.04 mmol) of 
triethylamlne and 179 mg (1 .02 mmol) of N-tert-butoxycartjonylglydne. The title compound 
is obtained as a yellow oil. TLC: methylene chloride/methanol/oona ammonia (90: 9:1) R»= 
0.57, FD-iy4S: M*= 587. 

Example 7 : f2R.4SV2-Amlno-N-f2-benzv l-1 .fa.5-bistrifltJoromethvlbenzovnoiDeridin-4-vl1- 
acetamlde hydrochloride 




325 mg (0.533 mmol) of tert-butyl (2R. 4S)-N-((2-benzyl-1-(3.5-bistrifluoromethylbenzoyl)- 
piperidin-4-ylcarbamoyl)methyl}cart)amate in 5 ml of trifluoroacelic acid are stirred for 30 
minutes. The trifluoroacetic acid is evaporated on a rotary evaporator, the reaction mixture 
is taken up in methylene chloride, and the solution is extracted with 2 N aqueous potassium 
caitxinate solution, dried over magnesium sulfate and evaporated to dryness. The residue 
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is dissolved in ethyl acetate and treated with a solution of hydrogen chloride in ether. The 
title compound crystallizes in white needles. M.p.: 137-140 "C; TLC: methylene 
chloride/methanol/cona ammonia (90: 9:1) Rp: 0.35. FAB-MS: M*= 487. 



aamBla^r tert-PutVi f?R,4SV?-f?-henzvl-1.ra ■i;.hict.^^ „Qmn.pth^ hon.^Y. ) pip.w^,^ . yf 
aniinplacetetg hydrochloririe and tert^jiiiyi fPR 4 SV2-ffg-hPnyYi.v( '^, ^.^ ^. 




/— COOtBu 



.HO 




-COOtBu 
-COOlBu 
.HO 



Analogously to Example 1 . 400 mg (0.929 mmol) of (2R. 4S)-4.amino-2-ben2yl-1-(3.5-bis- 
trifluoromethylt)en2oyl)piperidine are reacted with 290 mg (1 .49 mmol) of tert-butyl 
2-bromoacetate and 94 mg (0.929 mmol) of triethylamine in 4 ml of tetrahydrofuran. The 
hydrochlorides of the title compounds are each obtained as white crystals. M.p.: 175-177 
and 85-87 "C; TLC: hexane/ethyl acetate (1:1) R,= 0.44 and R,= 0.87. FD-MS: M*= 544 and 
658. 
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gxamole 9 ' '<f ^n^P Yl ^^R 4S^.2 . f2.benzvl.1-f3.S.K?rtrifluorornethVltTftn7<?Yl)pipgTitfn-4-Vl- 
amlnnlacetate h yHmrhtnridft and iSOPrOPVl f2R 48VP-fr?-hftnZYl'1-(3.5-WS- 
tfifiiinmmethvlb«n7nylViperidl P -4.«llisoproDoyv r ^»hnnxrtmethvlaminolaro^^^ 




Analogously to Example 1 402 mg (0.934 mmol) of (2R. 4S)-4-amlno-2-benzyH-(3,5- 
blstrifluoromethylbenzoyl)plperldlne are reacted with 270 mg (1.49 mmoO of Isopropyl 
2-bromoacelate and 95 mg (0.934 mmol) of triethylamine In 4 ml of tetrahydrofuran. The 
hydrochlorides of the OUe compounds are each obtained as white crystals. M.p.: 179-181 "C 
and 90-92 X; TLC: hexan/ethyl acetate (1:1) Ri= 0.41 and Rf 0.79. FD-MS: M*= 530 and 
630. 



gxamole 10: N-Isoproc 

aminnlflfifltamldf . «nrt M^snnmnwl (?R Afi^.5)Jf9.heny^|.1■^a■.'S-b^StflflUOromethVlbe^^OVl)^ 

pinflridin-4-vll-fN.isQoropvl nflrhamovlmefhvl>amlnolacetamide 




NH 



F,C> 




( / 



Analogously to Example 1. 391 mg (0.908 mmol) of (2R. 4S)-4-amlno-2-benzyl-1-(3.5-bls- 
trifluoromelhylbenzoyl)piperidlne are reacted with 245 mg (1.36 mmol) of 2-bromo- 
N-lsopropylacetamide and 1 14 mg (1 .36 mmol) of sodium hydrogencarbonate In 4 ml of 
acetonilrile. The title compounds are each obtained as white crystals. M.p.: 115-1 16 'C and 
156-158 °C. TLC: methylene cWoride/methanol/conc. ammonia (90: 9:1) Rt= 0.44 and Rf 
0.51. FD-MS: M*= 529 and 628. 
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BamBl&ll: 2-gthoxvethvl r2R.4S)-2-f2.hPn^.i. p .5.bistrifltiQmmPthvtben7nv l^piponH.r..^. 

YlaminPtome nnd g-efhoxypthyi fp q.4S).N -f rP - hft n 7 vi-i./3fi.hi.^tnf..,n,P T TiethvihPnTny i v 

PlPerWfM-vn-(N-f2-ethoxvBthoxvcaffaonvl m ethvt^taminnlflr.Ptflt «» 



Analogously to Example 1. 427 mg (0.993 mmol) of (2R. 4S)-4-amino-2.ben2yl-1-(3.5-bjs. 
trifluoromethylben2oyt)piperidlne are reacted with 265 mg (1.59 mmol) of 2-elhoxyethyl 
2-chloroacetate and 686 mg (4.97 mmol) of potassium carbonate in 5 ml of dioxane. The 
title compounds are each obtained as yellow olls.TLC: methylene chlorlde^acetone (100:5) 
R»= 0.09 and 0.43. FD-MS: M*= 560 and 690. 

£2amalaJ2:f2R.4S)-N-f?-Benyvl-1.ffl5.bl5arifi..nmmot^ ^ 
amlnoflRBtamj^ft 



Analogously to Example 5. 168 mg (0.391 mmol) of (2R. 4S).4-amino-2-ben2yl-1-(3.5-bis- 
trifluoromethylbenzoyl)piperidine in 5 ml of methylene chloride are reacted with 109 mg 
(0.43 mmol) of bis{2-oxo-3-oxa2olidinyf)phosphinoyl chloride, 1 19 mg (1.18 mmol) of 
triethylamlne and 44 mg (0.43 mmol) of N.N-dimethylglyclne. The hydrochloride of the title 
compound is obtained as white ciystals. M.p.: 233-238 •C; TLC: methylene 
chloride/methanol/conc. ammonia (90: 9:1) R,= 0.61, FO-MS: M*= 515, 





WO9&10S62 



PCr/EF95A)3681 



-34- 

Example 1 3 : (9R AS^.g-fg-Be n 2vt-1-f3.5.bistrifiMnmmethvlbenzovl^DlDeridio-4-v<aminQ^^ 
i^.M^lm ft^yl acetamide hydr o chloride and f2R.4S^2-ff2-benzvl-1-(3.5-biS- 
trifiiinmmethvlb «rigQvl^pliieridine^.vllrfiniethvlMrbarn(ivlmethvlaminQ>-N.^^ 
aeatamlde 




Analogously to Example 1. 434 mg (1.01 mmol) of (2R, 4S)-4-amlno-2-benzyl-1-(3,5-bls- 
trifluoromethylbenzoyl)piperldine are reacted with 195 mg (1 .61 mmol) of 2-chloro- 
N.NKlimethylacetamide and 1 .1 1 g (8.05 mmol) of potassium cart>onate in 5 ml of dioxane. 
The title compounds are ot>talned as white crystels or as a white foam. M.p.:127-130 ; 
TLC: methylene cWorkle/methanol/conc. ammonia (90: 9:1) Ri= 0.49 and Ri= 0.56. FD-MS: 
515 and 600. 

Example 14 : f9R.4SVN-f2-Bfinzvl-1-f3.5-h istfifluormethvlhenzovl^piDeridln-4-vll-2-fmorDho- 
iin.4-vl^acetamide 




Analogously to Example 5, 215 mg (0.50 mmd) of (2R, 4S)-4-amino-2-benzyl-1-(3.5-l)is- 
trifluoromethylbenzoyl)piperidine in 2 mi of dioxane are reacted with 178 mg (0.70 mmol) of 
bis(2-oxo-3-oxa20lidinyl)phosphinoyl chloride. 400 mg (4 mmol) of triethylamine and 109 mg 
(0.75 mmol) of morpholin-4-ylacetic add, prepared from 69.7 mg (0.8 mmol) of morpholine 
and 104 mg (0.75 mmol) of bromoacetic acid. The title compound crystallizes from 
hexane/ether in white needles. M.p.: 116-120 'C; TLC: methylene chloride/methanoi/conc. 
ammonia (95:4.5:0.5) Ri= 0.39. FD-lOtS: M*= 557. 
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aarilBlaJ5: Cvcl0hexvlf2R.4SW2-f2-ben7yl.1.(3.s.Mstrifltinmm Q thvlbe 
VlaminoVacetate hydrochloride and cy dnh.! ^ f2R.4S^2-ff2-ben7yl.1-n s. 

^?^gtriflUQfQmethVl-benzovl>nineridln•4-v^l■N./nur■lr^ex^rioxvr^ 
hydrochloride 




Arwiogously to Example 1, 427 mg (0.993 mmol) of (2R, 4S)-4-amino-2-benzyl-i-(3,5-bis- 
trifluoromethylben2oyl)plperidlne are reacted with 298 mg (1.69 mmol) of cyclohexyl 
2-chloroacetate and 700 mg (5.07 mmd) of potassium carbonate In 5 ml of dioxane. The 
hydrochlorides of the Utie compounds are each obtained as white crystals. M.p.: 172-174 »C 
and 185-190 'C; TLC: methylene chloride/acetone (10:1) R,= 0.08 and R,= 0.43. FD-MS: 
M*=570and 710. 

Exampjg 1 g : (gR , 4S)-4-Amino-2-benzvl-1-f3.5-bistrifluorDmBth y iben7ovt\.M.f:V^jfT, ftl^Yi. 
flrpinPProPVDPiPerldinedlhvdrochlQririfi and 3-dimethvlamlnn pfppyi f2R.4S>.N.rg.hftn^ . 
1-f3.5-blStriflllommethyfhen;Qv»oioeririlr M-vllcaffaamati» 




Analogously to Example 1, 432 mg (1.00 mmol) of (2R, 4S)-4-amino-2-benzyl-1-(3.5-bis- 
trffluoromethylben2oyl)piperidine are reacted with 286 mg (1.81 mmol) of 1-chloro- 
3-dimethylaminopropane hydrochloride and 793 mg (5.74 mmol) of potassium carbonate ir 
5 ml of acetonitrile. The title compounds are obtained as white crystals, m.p.: 198-202 "C, ( 
as a white foam; TLC: methylene chloride/methanol/conc. ammonia (85:13.5:1.5) R,= 0.18 
and R,= 0.39. FD-MS: M*= 515 and 559. 
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Examole 1 7 : f2R.4S^.2-Ben7 vl-1-f3.5-bistrifluoromethvlbenzovl^-4.moroholin-4-vlDiDeridine 



342 mg (2.39 mmol) of 2,2'-dichiorDdiethyl ether and 750 mg (5.43 mmol) of potassium 
caitoonate are added to a solution of 234 mg (0.544 mmol) of (2R. 4S)-4-amlno-2-benzyl- 
1-(3,5-bistrifluorDmethylbenzoyl)piper1dine in 30 ml of dioxane and the mixture is stirred at 
120 'C in a pressure tube for 14 days. The solid Is then filtered, the filtrate is diluted with 
methylene chloride, and the organic phase is extracted with aqueous IN potassium 
cart)onate solution, dried over sodium sulfate and evaporated to dryness. The crude 
product is chromatographed on siUca gel using ethyl acetate/acetone (95:5). The title 
compound is ot}tained as a white foam. TLC: methylene chloride/methanoi/oonc. ammonia 
(90: 9:1) Ri= 0.53, FD-MS: M*= 500. 

Example 1 8 : f9R■4S^.4-Ami nQ-2-benzvl-1 -O.S-bistrifluoromethylbenzovl^-N-isobutvl- 
4.piperidine hydrochloride and isobutvl f2R.4SVIsi-f2-ben2vl-1-ra.5^strifluoromethvl- 
benzovl^DiDeridtn^Vlliiafbamate 



Analogously to Example 1. 404 mg (0.939 mmol) of (2R. 4S)-4-amino-2-ben2yl-1-(3.5-bls- 
trifluoromethylbenzoyl)piperidine are reacted with 220 mg (1.60 mmol) of isobutyl bromide 
and 1 .2 g (8.5 mmol) of potassium cart)onate in 5 ml of dioxane. The title compounds are 
obtained as light brown foams: TLC: ether/hexane (3:1) Ri= 0.14 and R(= 0.48. FD-MS: M*= 
486 and 530. 



o 
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ixmm&: f2R.4S)-4-ArTiino-?'>?gn2 Vl-1-f3 'S . h i sf ri f luoromethvlhi>nrovh.N./9 o^rj ^a^^yu,. 
PrODvDpiperidine hvdm^^i^^ 




CF, yr^ _ „g, 



1 1 1 mg (1 .3 mmol) of pIvalaWehyde and 500 mg of magnesium sulfate are added to a 
solution of 429 mg (0.997 mmol) of (2R. 4S)-4-amino-2-benzyl-1-(3.5.blstrifluorometfiy|. 
benzoyDplperidine In 1 ml of metfiylene chloride and the mixture Is stirred at room 
temperature for 18 hours. It is then filtered, the filtrate is concentrated on a rotary 
evaporator and the residue is dissolved in methanol. 50 mg (1 .3 mmol) of sodium 
borohydride are added at 0 <>C and the mixture is stirred for 1 hour. It is then treated with 
acetone, sulisequently stirred for 1 hour and evaporated to dryness on a retary evaporator. 
THe crude product is chromatographed on silica gel using ether/hexane (3:1 ). After treating 
with an ethereal hydrogen chloride solution, the title compound is obtained as a light brown 
foam. TLC: ether/hexane (3:1) R,= 0.37, FD-MS: M*= 500. 

£)aQlBl£2Q: 2.Meth0XYfithYl f?R 4^m?-tmz^U^ 5-hl^rifl..nmmPth..hon..Yl)r irrrfT-fr 

4-v)amin9lflpmmf and 2-mf^thoxvpthvi r2R.4s^.ffp.hpn^i . i./3 fi.htetn»...^fT^ ^if,y,_ 

b9nTOVt)Pipef1din-4-vn-N-r?-mftthnw6thnyyr^rhTTPY( p ethA/i^aminn]fl ^lnlff 




Analogously to Example 1. 442 mg (0.993 mmol) of (2R. 4S)-4-amlno-2-ben2yl-l-(3.5-bis- 
trifluoromethylben2oyl)plperidlne are reacted with 282 mg (i .85 mmol) of 2-methoxyethyl 
chloroacetate and 700 mg (5.07 mmol) of potassium carbonate In 5 ml of dioxane. The title 
compounds are each obtained as brown oils. TLC: methylene chloride/acetone (3:1) R,= 
0.33 and R,= 0.83. FD-MS: M*= 546 and 662. 
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pippridin-4-vl lcaibamate 



Analogously to Example 17, 403 mg (0.936 mmol) of (2R, 4S)-4-amino-2-benryl-1-(3,5-bis- 
trifiuoromethylbenzoyl)piperidlne are reacted witti 230 mg (1.50 mmol) o» 1-chloro- 
2-dimethylamlnoethane hydrochloride and 647 mg (4.68 mmol) of potassium carbonate In 5 
ml of dioxane in a pressure tube. The title compound Is obtained as a beige foam. TLC: 
methylene chlorlde/methanol/oonc. ammonia (90:9:1) Ri= 0.49. FD-MS: M*= 545. 

Example 22: f?p ^«;\.N.fg.Ben7yi-l.ra.5.bls» fifitinmmethvlbenzovl)DlDeridin-4-vnacetate 



95 mg (0.934 mmol) of acetic anhydride are added to a solution of 200 mg (0.467 mmol) of 
(2R, 4S)-i-amlno-2-benzyl-1-(3.5-blstrifluoromethylbenzoyl)piperidlne and 95 mg (0.934 
mmoO of triethylamlne in 2 ml of methylene chloride and the reacHon mixlure Is sUrred at 
room temperature for 2.5 hours. It Is then diluted with methylene chloride, and the organic 
phase is extracted once with aqueous 1 N sodium hydroxide solution and once with 
aqueous 1 N hydrochloric add. dried over sodium sulfate and evaporated to dryness. The 
cnjde product Is chromalographed on silica gel using tert-butyl methyl ether/methanol/oonc. 
ammonia (95:4.5:0.5). The title compound Is obtained as a yellow oil. TLC: tert-butyl methyl 
ether/methanol/conc. ammonia (95:4.5:0.5) RfO.36. FD-MS: l^*= 472. 



\ 



N — 
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afflDBl£^: fgR.4S)-N-f2-Ben7Vl-1.fafi^8mf ,tt^vi ^n7QvllDineririin.4-vllb.ity f«m8^f. 




Analogously to Example 22. 200 mg (0.62 mmol) of (2R. 4S)-4-amino-2-benzyl-1-(3.5-dl- 
methylbenzoyl)plperidlne (EP 532456 A) are reacted with 73 mg (0.682 mmol) of butyryl 
chloride and 72 mg (0.713 mmol) of trfethylamine in 2 ml of tetrahydrofuran. The title 
compound is obtained as white crystals. M.p.: 151-154 «C; TLC: hexane/ethyl acetate (1:5) 
R(= 0.28. FD-MS: M*= 392. 



Analogously to Example 22. 200 mg (0.62 mmol) of (2R. 4S)-4-amlno-2-ben2yl-1.(3.5-d|. 
chloiobenzoyOpiperidine (EP 532456 A) are reacted with 70 mg (0.661 mmol) of butyryl 
chloride and 111 mg (1.1 mmol) of triethylamlne In 2 ml of methylene chloride. The title 
compound is obtained as white crystals. M.p.: 122 -C; TLC: hexane/ethyl acetate (1:2) 
RfO.24. FD-IWIS: M*=432. 



5aniB!£^:f2R.4S)-N-f1-f3,5-Rlstriffnnmm«.fhutiv>n,oy^^^ 
4-vnforfnamir1^ 




A solution of 200 mg (0.43 mmol) of (2R. 4S)-1.(3.5-bistrifluoromethylben2oyl)-2-(4-chloro- 
benzyl)piperidin-4-ylamine in 5 ml of butyl fomrjate is heated to reflux for 90 minutes. After 
cooling, the reaction mixture is evaporated under reduced pressure. The residue is 
crystallized from ethyl acetate/hexane. The tiUe compound is obtained as while crystals. 
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M.p.: 196-198 "C. TLC: methylene chloride/methanol/oonc. ammonia (90 : 9 :1) Ri= 0.55, 
FD-MS: M*= 492; [of = - 1 3.1 degrees (c=1 , EtOH). 



The starting compound for this can be prepared, for example, as follows: 

a) Mftthvi fi.f4- c hinmt»nzvnbuf-3-enviiethoxvmethvlcaffaafnate 

A suspension of 10.0 g of sodium hydride (80% in mineral oil. 333 mmol) in dry THF 

(tetrahydrofuran) is heated to reflux under aigon. A solution of 60.5 g (238 mmol) of methyl 

[1-(4-chlorobenzyl)but-3-enyllcart)amate In 50 mi of diy THF Is added dropwise in the 

course of 1 hour. The mixture is then Iwiled under reflux for a further 2 hours until the 

evolution of gas subsides. The mixture is cooled to O'C and chioromethyl ethyl ether is 

added dropwise so that the reaction temperature does not rise above 5'C. After this, the 

mixture Is slowly heated to 2S'C and stirred for 12 hours. Excess sodium hydride Is 

cautiously destroyed witti 1 ml of water before more water Is added. The phases are 

separated and tiie aqueous phase is extracted again with tert-butyl methyl ether. The 

combined organic phases are washed with brine, dried over sodium sulfate and evaporated. 

The cnjde product is distilled at 0.1 mbar and has a boiling range of 120-125 "C. TLC: ettiyl 

acetate/hexane (1 : 6) R,= 0.34. FD-MS: M*= 311(313). 



h) Mathvl f2R* 4S*\^acetv)amino-2.f4-c hlomben2vl^Dineridine-1-caftoOXVtate 
20.6 ml (308 mmol) of chlorosulfonic acid are initially introduced into 500 ml of aoetonltriie at 
.40'C. A solution of 48.0 g (154 mmol) of mettiyl [1-(4-chlorobenzyl)but-3-enyllethoxy- 
methylcarbamate in 50 ml of acetonitrile is added dropwise such ttiat the reaction 
temperature does not rise beyond -10"C. The mixture is then stirred at -15'C for a further 20 
minutes before the reaction is treated with 370 mi of 2N sodium hydroxide solution and 100 
ml of 10% strength aqueous sodium hydrogencarbonate solution. The phases are 
separated and the aqueous phase is extracted twice more with toluene. The combined 
organic phases are dried over sodium sulfate. The cmde product is crystallized from toluene 
and affords the titie compound as while crystals. M.p.: 169-170 'C. TLC: methylene 
chlorlde/methanol/conc. ammonia (90 : 9 :1) Ri= 0.42. FD-MS: M*= 325. 
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c)r2R'.4S'WN.f2.(4.nh|^>p^benzvt^DiDBrirt in-4.vl| aft^tf^r n i^a 

Methyl (2R^4S•)-4-a<»tylamino-2-(4-chloroben2yl)piperidlne.1-cart)oxylate (30.0 g, 92.3 
mmd) are treated with 51.8 ml 33 % strength hydrogen bromide In aceUc acid. After 16 
hours, the mixture is treated with 200 mi of water and washed twice with toluene. The 
aqueous phase is rendered basic and extracted twice with ethyl acetate. The organic 
phases are dried on potassium carbonate and evaporated on a rotary evaporator. The title 
compound crystallizes from EtOH/ ethyl acetate as the hydrochloride. M.p.: 288-289 'C. 
TLC: methylene chloride/methanol/oona ammonia (90 : 9 :1) R,= 0.17, FD-MS- (M+1)*- 
267. 



d) (2'S . 2R . 43)-?-r4-A(ytVlflmlno-2-(4-cWorobRnzvl1r)ir)eririin.i.vi] . 2.QXQ-i.nhAry ftthV^ 

Racemic N-(2-(4-chlorobenzyl)piperidin-4-ylJacetamide hydrochloride (20.5 g. 67.6 mmol) is 
Initially introduced into 34 ml of 2 N sodium hydroxide solution, 150 ml of a 10 % strength 
aqueous sodium hydrogencarbonate solution and 50 ml of methylene chloride with vigorous 
stirring at 0»C. S(+)-0-Acetylmandeloyl chloride [2] (14.9 g. 70 mmol) Is added dropwise to 
this mixture during the course of 1 hour. The mixture is subsequently stirred at +4»C for 1 
hour. The phases are separated, and the organic phase is dried over sodium sulfate and 
evaporated on a rotary evaporator. The title compound is isolated as a pure diastereomer 
after crystallizing twice from methylene chloride/tert-butyl methyl ether. M.p.: 209-211 "C. 
TLC: methylene chloride/isoprapanol (9 : 1) Rf = 0.65. FD-MS: M*= 443. [aj" = + 77.5 
degrees (c=1, methylene chloride). 

The mother liquors contain mainly the non-crystalline diastereomer (2'S.2S,4R)-N-(2-(4- 
chlorobenzyl)-l.(acetoxyphenylacetyl)piperidin-4-yl]acetamlde. TLC: methylene 
chloride/isopropanol (9:1) R|= 0.70. 



(2 S.2R.4S)-2-(4-acetylamino-2-(4-chlorobenzyl)piperidln-1 -ylh2-oxo-1-phenylethyl acetate 
(37.4 g. 84.5 mmol) is boiled under reflux for 2 days in 370 ml of 6 N hydrochloric add. After 
cooling, the mixture is rendered basic with solid sodium hydroxide and extracted with 
methylene chloride. The combined organic phases are dried over potassium carbonate and 
evaporated on a rotary evaporator. The residue, consisting of almost pure (2R.4S)-4-amino- 
2-(4-chlorobenzyl)piperidine (19.0 g. 84.5 mmol. 100%). is treated with 8.5 ml (84.5 mmol) 
of benzaldehyde and the mixture is concentrated twice on a rotary evaporator using 150 ml 
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of toluene. The oily residue Is taken up in 180 ml of methylene chloride and 15.3 ml (1 10 
mmol) of triethylamine and the solution is cooled to 10 'C. Blstrifluoromelhyll>enzoyl chloride 
(25.7 g. 92.9 mmol) is added dropwise during the course of 15 minutes and the mixture is 
then stined at 25 "C for 1 hour. The reaction mixture is treated with 250 ml of 1 N HCI and 
the methylene chloride is removed under reduced pressure on a rotary evaporator. Hexane 
and ethanol are added until two homogeneous phases result. After separating off the 
organic phase, the aqueous phase is washed further with hexane until all the benzaldehyde 
has been removed. The mixture Is rendered basic with solid sodium hydroxide and 
repeatedly extracted with methylene chloride. The organic phases are dried over sodium 
sulfonate and concentrated on a rotary evaporator. Crystallization from lert-bulyl methyl 
ether/hmane affords the title compound as white crystals. M.p.: 79-81 'C. TLC: methylene 
chloride/ methanol/cona ammonia (90 : 9 : 1) Rt= 0.21. FD-MS: (M+1)*= 465. [af = - 12.7 
degrees(c=l . methylene cNoride). 

Example 26 : ^PR-4SVN-f 1 -f3 fi-HistrifluorDmftthvlbenzQvn-2-f4-chlorobenzvltoioeridin-4-vll- 



(2R,4S)-4-Amino-1 -(3.5-bislrifluoromethylben2oyl)-2-(4-chloroben2yl)piperidlne (232 mg. 
0.5 mmol) Is treated with 102 mg (1 mmd) of acetic anhydride In 0.5 ml of pyridine. After 1 
hour. 0.5 ml of 1 N sodium hydroxide solution is added and stined for 2 hours. The mixture 
is talten up in ethyl acetate, washed with 1 N HCI. brine and 1 0% aqueous sodium 
carbonate solution, dried over sodium sulfate and evaporated on a rotary evaporator. The 
cnjde product Is crystallized from diethyl ether and affords the title compound as white 
crystals. M.p.: 120-123 "C. TLC: methylene chloride/ methanol (19 : 1) Ri= 0.60, FD-MS: 
M*= 506(508). [af = - 5.0 degrees (c=1 . EtOH). 



acetamide 




CI 
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gjffl!DB!e27: f2R.4S)-N4H3 . iVfWfrtriflUPf0mpm^^hPn2Ovl^.2.M^ 




CI 



Analogously to Example 26. 232 mg (0.5 mmol) of (2R,4S)-4-amino-1-(3.5-bls- 
trifluoromethylben2oyl)-2-(4-chlorol)enzyl)piperidine are reacted with 130 mg (1 mmd) of 
propionic anhydride in 0.5 ml of pyridine. The title compound is obtained as white crystals 
m.p.: 106-1 10 »C. TLC: methylene chloride/methanol (19 : 1) R,= o.50. FD-MS: M*= 
520(522). [af = - 1 1 .3 degrees (c=1 , EtOH). 



aamBl£^: f2q.4S)-N-f1-f3 5.RiSfrifl..Q,nmPfhvlhon.nY.). ^.f4.i^,n^H«,n^) p|p^ri'*;» . ..^ 
butvramlrift 




Analogously to Example 26. 232 mg (0.5 mmol) of (2R.4S)-4.amino-1-(3.5.bls. 
trifluoromethylbenzoyl)-2-(4-chloiioben2yl)piperidine are reacted with 158 mg (1 mmol) of 
butyric anhydride in 0.5 ml of pyridine. The title compound is obtained as white crystals. 
m.p.: 143-145 "C. TLC: methylene chloride/methanol (19 : 1) R,= 0.53. FD-MS: M*= 
534(536). [af = - 13.7 degrees (c=1. EtOH). 

gxarpBia^: N-f2.Benzv|.1-(3.5-dimPthvlh»nrovi^nipocTHi n-4.vn.PP9.trifinn».^ .^l^^j^^ 




(2R. 4S)-4-Amlno-2-benzyl-1-(3,5-dimethylben2oyl)piperidine (EP 532456 A) (200 
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0.62 mmol) are reacted with 104 mg (0.682 mmol) of trifluoroacetic anhydride in 3 ml of 
methylene chloride. After 2 hours, the mixture is diluted with ethyl acetate and washed with 
10% strength aqueous sodium carbonate solution. The organic phase is dried over sodium 
sulfate and evaporated. The crude product is chromatographed on silica gel using ethyl 
aoetate/hexane (1:2). The title compound is obtained as a yellow foam. TLC: hexane/ethyl 
acetate (1 :1) Rf 0.37. FAB-MS: (M+Hr= 419. 

Example 30 : (9R.4SV2-Acetv iflmincvN-ri-r3.S-bistrifluoromethvlbenzovl)-2-(4>chlorQben 
pipflridiru4>vnacetamide 



(2R,4S)-4-Amlno-1 -(3.5-bistrifluoromethylbenzoyl)-2-{4-chlorobenzyl)piperidine (1 95 mg. 
0.42 mmol) is treated with 49 mg (0.42 mmol) of N-acetylglycine, 101 mg of triethylamine 
(1 mmol) and 117 mg ( 0.46 mmol) of bis(2-oxo-3-oxazolidinyl)phosphinoyl chloride in 3 ml 
of methylene chloride. After 48 hours, the mixture is diluted with ethyl acetate and washed 
with 10% strength aqueous sodium carbonate solution, 1 N hydrochloric acid and brine. The 
organic phase is dried over sodium sulfate and concentrated on a rotary evaporator. The 
cnide product is chromatographed on silica gel using methylene chloride/methanol (95:5). 
The title compound is obtained as a white lyophilizate. TLC: methylene chloride/methanol 
(95 : 5) Rr= 0.38. FD-MS: 563(565); [af = - 6.4 degrees (c=1 , EtOH). 

Example 31 : isobutyt f?R 4SVN>ri-/3.5-bistrifluoromethvlben20vlV2-(4-chlorQbenzvl)- 
piperidin-4-yiTcarbamate 



Analogously to Example 1, 250 mg (0.87 mmol) of (2R,4S)-4-amino-1-(3,5-bis- 
trifluoromethylbenzoyl)-2-(4-chlorobenzyl)piperidine are reacted with 220 mg (1 .60 mmol) of 




a 




01 
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isobutyl bromide and 1 .2 g (8.5 mmol) of potassium carbonate in 5 ml of dioxane. The title 
compound is obtained as white crystals. M.p.: 128-130 'C. TLC: ethyl acetate/hexane(1 • 1) 
0.78. FAB-MS: (M+H)-= 565; [af = - 12.8 degrees (c=1, EtOH). 



Smm^: f2R,4S)-2-f1-r3 f>.Ristr1flnnmmathuih«n,n^uo.f^.^o^h«>n^.|p,r°-'--'- 
4-vlaminolflrfliflrni^ff 



/-CONH, 




Ammonia gas is passed into a solution of 130 mg (0.24 mmol) of methyl (2R. 4S)-2-I1-(3.5- 
blstrifluoromethylbenzoyl)-2-(4-chlorobenzyl)piperidin-4.ylaminoJacetate in 5 ml of methanol 
at 0 "C for 1 0 minutes and the reaction mixture is allowed to stand at room temperature for 
60 hours. Evaporation of the reaction mixture affords the title compound as a colourless oil. 
TLC: methylene chloride/methanol (95 : 5) R,= 0.10. FD-MS: M*= 521; [af = - 13.1 degrees 
(c=1,EtOH). 

The starting compound can be prepared, for example, as follows: 



Methyl (2R , 4SV?-f1-(3 . 5-histriflMOff>mPfhvlbenzQvn-?-(4.chlnrobPr.7yllp ipon^^^^^ 

acetate and m^^tnyi (2r. 4S)-2-(fi-f3 s-bistnfi..«».m.>«hv| f^ p;,„v,u9.M.^ l^rTTrTfnTYH 

PIPend<n-4-vn-N'methoxvoarhnnvtmethi/taminn}q^t fl t ff 




Analogously to Example 1 . the title compounds are each obtained from 400 mg 
(0.86 mmol) of {2R,4S)-4-amino-1-(3.5-bistrifluoromethylben2oyl)-2-(4-chloroben2yl)- 
piperidine and 156 mg (1.03 mmol) of methyl bromoacetate as colourless oils. TLC: 
methylene chloride/methanol (95 : 5) R,= 0.75 and R,= 0.48. Compound with R,= 0.75 
(methylene chloride/methanol (95 : 5)):'H-NMR (20OMH2.CDCI3): 6 (rotamer mixture) 7.J 
7.80 (m. 1H). 7.52 (s. 1H). 7.34-7.17 (m. 4H). 6.85-6.78 (m. 1H). 5.31-5.17 (m. 0.5H). 4j 
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4.67 (m. 0.5H). 3.93-3.80 (m. 0.5H). 3.70 (s. 6H. OMe). 3.64-3.54 (m. 4H, CtijCOOMe). 3.5- 
2.9 (m. 3.5H). 2.69-2.57 (m. 0.5H). 2.17-1.83 (m. 2H). 1.56-1.23 (m. 2H). Compound with 
R,= 0.48 (methylene cNoride/methanol (95 : 5)):'H-NMR (CDCI3): 8 (rotamer mixture) 7.90- 
7.80 (m. 1H). 7.55 (s. 1H). 7.37-7.13 (m, 4H). 6.88-6.80 (m. 1H). 5.34-5.18 (m. 0.5H). 4.80- 

4.68 (m. 0.5H). 3.92-3.77 (m. 0.5H). 3.78 (s, 3H).3.50-3.43 (m. 2H). 3.5-2.9 (m. 3.5H). 2.68- 
2.55 (m. 0.5H). 2.2-1.2 (m. 4H). 

gxamole 33 : r9R 4SV2-tri -(f^ fi.RistriHuom methylbenzovlV2-(4-chlorobenzvi)pipefidin-4-Vl1- 
N-cartaamov lmethylaminolacetamlde 



Analogously to Example 32, 140 mg (0.22 mmol) of methyl (2R, 4S)-2-{Il-(3.5-bls- 
trifluorDmethyll)enzoyl)-2-(4-chlorol)enzyl)plperldin-4-yll-N-methoxycart)onylmethylamlno}- 
acetate In 5 ml of methanol are treated with ammonia gas. The cmde product is ciystalllzed 
from diethyl ether/hexane. The title compound is obtained as white crystals. M.p.: 168-170 
•C. TLC: methylene chlorlde/methanol/conc. ammonia (90: 9:1) Ri= 0.19, FD-MS: M*= 578; 
[af = - 6.4 degrees (c=1, EtOH). 

Example 34 : r9R* 4.qM.N-ri .(a,s.DimethvH) e n7nyi^.2.r4-nitrobenzv»DiDeridin-4-vnacetamide 



1 88 mg ( 1 .1 1 mmol) of 3.5-dimethylbenzoyl chloride are added to a stirred suspension of 
370 mg (1 .11 mmol) of (2R".4S*)-N-l2-(4-nitrobenzyl)piperidin-4-yllacetamide In 5 ml of 
methylene chloride and 5 ml of 10% strength aqueous sodium hydrogencarbonate solution 
at 0-5«C in the course of 1 hour. The mixture Is subsequentty stirred at 25'C for 1 more 
hour. The organic phase Is dried over sodium sulfate and evaporated. The cmde product is 
crystallized from ethyl acetate/ether and affords the title compound as white crystals. M.p.: 
198-200 »C. TLC: methylene diloride/methanol (9:1) Ri= 0.40. FD-MS: M*=409. 




a 



o 
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The starting compound for this can be prepared, for example, as follows: 
a) Benzvl fl-^4.ni^rn>^nrY) but-3-env»r.fli^ fl>,,^|y 

2-(4.Nitrobenzyl)pent-4.enoic acid ( 9.3 g. 40.0 mmol) is treated in toluene with 1 1.55 g 
(42.0 mmol) of diphenylphosphoryl azide at 50X in the presence of triethylamlne (5.6 ml 
40.0 mmol) and benzyl alcohol (5.18 g. 48.0 mmol). After 20 minutes, the temperature is ' 
slowly increased and the mixture is then boiled under reflux for a further 3 hours. After 
cooling, the reaction mixture is washed twice with IN sodium hydroxide solution, twice with 
IN hydrochloric acid and twice with brine, dried over sodium sulfate and evaporated on a 
rotary evaporator. The title compound is obtained as white crystals after crystallization of 
the cmde product from toluene/hexane. M.p.: 94-95 "C. TLC: ethyl acetate/hexane (1 • 3) 
Ri=0.22. ' 



b) 3gn2Yt fl-(4-r)ftfpben7vl)hiit-:^-Pnvii^hnvvmftftTY iT^^P^ „^ ^ 

A mixture of 10 ml of 50% strength aqueous sodium hydroxide solution. 25 ml of methylene 
Chloride and 130 mg (0.4 mmol) of benzyitributylammonium chloride is vigorously stirred at 
5-10 -C. Benzyl (1-(4-nitrobenzyl)but-3-enyllcarbamate (6.8 g. 20.0 mmol) Is added in one 
portion followed by 2.64 g (28 mmol) of chloromethyl ethyl ether over a period of 2 hours 
The mixture Is then stirred at room temperature for 1 hour, diluted with ice and water and 
extracted with methylene chloride. The organic phase is dried over sodium sulfate, 
evaporated and chromatographed on silica gel (hexane/ethyl acetate (10 : 1)). The title 
compound is obtained as a colouriess oil. TLC: ethyl acetatertiexane (1 : 3) R,= 0 41 FD- 
MS: M*: 398. 

b) Bensvl (2R:4,S*)-4-acetvlaminfv?-f4-nitmhAn^^ pip^ r j dinA.i.r«rf,r.vv in^^ 

o /— . 

r-N >uNHAc 
-O 




NO, 

Analogously to Example 25b. 5.0 g (12.6 mmol) of benzyl (1-(4-nitrobenzyl)but-3-enylJ- 
ethoxymethylcarbamate are reacted with 1.77 g (25.2 mmol) of chlorosulfonic acid in 
acetonitrile. Chromatography on silica gel (methylene chloride/methanol 95 : 5) affords the 
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title compound as a colouriess resin. TLC: methylene cWoride/methanol (9 : 1) Rf 0.40; FD- 
MS: (M+H)*: 412. 

n) f2R'.4S*^ N.f2-r4-NitrD> ?ftP7Vt^niPeridin-4.yll.acetamide 

Benzyl (2R*.4S*)-4-acelylamino-2-(4-nitrobenzyl)plperidine-1-carboxylate (2.65 g, 
6.45 mmol) is treated with cone. hydrocWoric acid and heated at 55 "C for 2 hours, evolution 
of gas occurring. The reaction mixture is washed twice with hexane and evaporated under 
reduced pressure on a rotary evaporator. The hydrochloride of the title compound is 
obtained as white crystals which contain 3 molecules of water of crystallization. M.p. > 
250'C. TLC: methylene chloride/methanol/conc. ammonia (90 : 9 : 1) Ri= 0.29. 'H-NMR 
(200 IWIHz. DaO): 5 8.26 (d. 2H). 7.59 (d. 2H). 4.26-4.17 (m. 1H), 3.,90-3.72 (m. 1H). 3.40- 
3.02(m, 4H), 1.99 (S, 3H), 2.06-1 .75 (m, 4H). 

Example 35 : /i>R*.4S*>-N-[1 -ra .S.DImethvlb en?Qvl^-2-f4-cvanot)enzvl)Diperidin-4-vl1- 
acetamlde 



Analogously to Example 34. the title compound is obtained as white crystals. M.p.: 154- 
157 •C; FD-MS:M*: 389. 

Example 36 : (9R* 4S*^-N-ri-fa ■'>-Rifitrifluorom Bthylhenzovn-2-f4-cvanoben2Vl)Piperidin-4-vll- 
acetamide 



ON 

Analogously to Example 34. the title compound is obtained as a white foam. TLC: 
methylene chloride/methanol/conc. ammonia (90 : 9 :1) Ri= 0.50. FD-MS: M*= 497. 



o 




CN 



o 
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acstaroisig 




Analogously to Example 34. the title compound is obtained as wtnte crystals. M.p.: 176- 
179 'C. TLC: methylene chloride/methanol (19:1) R,= 0.37. FAB-MS: (M+H)*= 439. 

Emaai^: (3R-.4S')-N-rW3 5-nimBfhvlh^n.nuiU9./A.»,ff|>^ ^^n^,„, p^ ^ ^^ 

flCfitemidg 




OMe 

Analogously to Example 34. the title compound is obtained as white crystals. M.p.: 175- 
176 "C. TLC: methylene chloride/methanol (9 : 1) R,= 0.54; FD-MS: M*= 394. 

i2fflIDBl&3a: (?R*.4S')-N>f1-r3 ^Ristrifl..nmm»th.ihpn,nv...o.f ^^^thnv^.^^ ^p^^^: 
4-vllacetflmir;>ff 




Analogously to Example 34. the title compound is obtained as a slightly coloured resin. 
TLC: methylene chloride/methanol (9 : 1) R,= 0.49; FD-MS: M*= 502. 
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gxamoie 40 : fpR' AgM.NiJi wa.s-Dimethvibenzov»vp.f4-trifluorDmethvlhftn^vl)DiDeridin-4-Yll- 

aeetamide 




NHAc 



CF. 

Analogously to Example 34, the title compound is obtained as while crystals. M,p.: 210- 
212 X. TLC: methylene chloride/melhanol (9:1) Ri= 0.46; FD-MS: M*= 432. 



gxamole 41 : (9R* 4SM.N.ri .fa. .'^nifn«thviben2ovi^2-f2.4-dlchlorobenzvnDlperidln^-vlV 
acetamWe 

N >"NHAc 

a 

Analogously to Example 34, the title compound is obtained as white ciystais. M.p.: 214- 
219 "C. TLC: methylene chloride/methanol/conc. ammonia (90 : 9 : 1) Ri= 0.65; FD-MS: M*= 
432. 

Example 42 : 19R' 4SM.N-[1 .fa.5.Dim6thvlb ftn7oyiV2-f2-naDhthvl^DiDeridin-4-vnacetamlde 




Analogously to Example 34. the title compound is obtained as white crystals. M.p.: 190- 
192 "C. TLC: methylene chloride/methanol/conc. ammonia (90 : 9 : 1) Ri= 0.57; FAB-MS: 
(M+H)*= 415. 
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£jfflnffil&43:f2R\4Sn-N-f1-r3.5-Dimethulhon:r»yi t.2.f4.iodoben7yl^piDeririin.4 



o 




I 



Analogously to Example 34, the title compound is obtained as a colourless resin. TLC: 
methylene chloride/methanol/conc. ammonia (90 : 9 : 1) R,= 0.50; FD-MS: (M+H)*= 491. 




pentanamMe 




A soluUon of 15.0 g (32.3 mmol) of (2R.4S)-4-amino.1-(3.5-bistrifiuoromethylt)enzoyl)- 
2-(4-chlorobenzyl)piperldlne (see Example 25e) in 40 ml of methylene chloride and 20 ml 
of 2 N NaOH is cooled to O" C with vigorous stirring using an ice/salt bath. A solution of 
3.97 g (32.94 mmol) Of valetyl chloride in 3 ml of methylene chloride is rapidly added, 
dropwise such that the reaction temperature does not exceed 5'C. The mixture is 
subsequently sMrred for a further hour. The mixture is diluted with methylene chloride, and 
the aqueous phase is separated off. The organic phase is washed with 1 N NaOH and 
dried on Na2S04. After concentrating on a rotary evaporator, the title compound crystallizes 
as colourtess needles from ethyl acetate/hexane. M.p.: 163-1 65"C. TLC: ethyl acetate Rf= 
0.67. FAB-MS: (M+H)+ = 549. (M-H)* = 549. [aiphaJD = - 13.6 degrees (c=1 . EtOH). 
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Examole 45: f^i^ 4S).i-|i.f3.5.B tstrifluoromethvlhflnynvlVg.f4.chlorobenzvl^DiDeridln»4-vlV 
a-tert-buMurea 



1 .18 g (1 1 .9 mmol) fert-butyl isocyanate are added dropwise at 0*C to a solution of 5.0 g 
(10.8 mmol) of (2R,4S)-4-amino-1-(3.5-bistr1fluorometfiylbenzoyl)-2-(4-chlorobenzyl)- 
pjperidine and 0.26 g (2.2 mmol) of 4-dimethytaminopyridine in 50 ml of ^ert-butyl methyl 
ether in the course of one minute. The mixture is then stirred at room temperature for 1 
hour. The reaction mixture is diluted with te/f-butyl methyl ether and washed with 1 N 
hydrochloric acid and with brine, dried over magnesium sulfate and evaporated on a rotary 
evaporator. The title compound crystallizes from tert-butyl methyl ether/hexane as white 
crystals. M.p.: 

1 17 "C; FD-MS: M*= 563 and 565; (alphaJD = - 3.0 degrees (c=1 . CHgClj). 
The following can be prepared, for example, in an analogous manner 

(b) (2R.4S)-1 -(1 -(3.5-bistrifluoromethylben2oyl)-2-(4-chlorobenzyl)piperidirh4-yl]-3-isopropyl- 
urea; 

(c) (2R,4S)-1 -(1 -(3,5-bistrifluoromethylbenzoyl)-2-(4-chlorobenzyl)pipefidln-4-yl]-3-ethylurea; 

(d) (2R,4S)-1 -[1 -(3,5-bistrifluoromethylbenzoyl)-2-(4-chlorobenzyl)piperidin-4-yl]-3-cyclo- 
hexyiurea; 

(e) (2R,4S)-1 -[1 -(3,5-blstrifluoromelhylbenzoyl)-2-(4-chlorobenzyl)piperidin-4-yl]-3-propyl- 
urea; 

(0 (2R, 4S)-1-[2-benzyl-1 -(3,5-bistrifluoromethylbenzoyl)piperidin-4-yl]-3-cyclohexylurea; 

(g) (2R, 4S)-1-(2-benzyl-1-(3,5-bistrifluoromethylbenzoyl)piperidin-4-yl]-3-tert-butylurea and 

(h) (2R, 4S)-1-l2-benzyl-1-(3,5-bistrifluoromethylbenzoyl)piperidin-4-yl]-3-isopropylurea. 

Example 46 : The following can be prepared in an analogous manner, for example as 
described in one of the above Examples 1-44: 




(a) 



a 
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rhOrtyl(2R.4S)-2-l2-ben2yl-1-(3,5-blstrifluoromethylbenzoyJ)piperi(fin-4-ylaminoJ^^^ 

fVoctyl(2R.4S)-2-{l2-ben2yl-1.(3.5.blstrifluoiomethylberttoyl)plperidln-4.^^ 

carbonylmethyiamino}acetate; 

n-decyl(2R.4S)-2-I2-benzyl-1-(3.5-blstrifluoromethylbenzoyl)piperidin-4-ylaminoJ^^^ 

(2R,.4S)-2-{(2-benzyl-1-(3,5-blstrifluoromethylbenzoyl)plperidirv4.yll.methoxycarbonyl 
methylamjno}acetate: 

n-dodecyl(2R.4S)-2^2-ben2y|.1-(3.5-blsMfluoromethylben2oyl)plperidi^^^ 

and n-dodecyl (2R..4S)-2-{[2-benzyl-1-(3.5-blstrifluofomethylbenzoyl)piperidin-4-yl]- 

methoxy-cait)onylniethylafnino}acetate. 

Examolft 47: 

Tablets containing, for example, 50 mg each, for example, of (2R.4S)-N-I1-(3,5-bis- 

trifluoromethylbenzoyl)-2-(4-chlorobenzyOplperidin-4.yllbutyramide 
or a salt. e.g. the hydrochloride, can be prepared as follows: 

Composition Moooota^^fttj^) 

Active ingredient 500.0 g 
Lactose soo.O g 

Potato starch 352.0 g 

Gelatin 8.0 g 

Talc 60.0 g 

Magnesium stearate 1 0.0 g 
Silica (highly disperse) 20.0 g 
Ethanot q.s. 

The active ingredient is mixed with the lactose and 292 g of potato starch, and the mixture 
is moistened with an ethanolic solution of the gelatin and granulated through a sieve. After 
drying, the rest of the potato starch, the magnesium stearate. the talc and the silica are 
admixed and the mixture is compressed to give tablets of weight 145.0 mg each and 
50.0 mg active ingredient content which. If desired, can be provided with breaking notches 
for finer adjustment of the dose. 
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Examole 48: Film-coated tablets containing, for example, 100 mg each, tor example, of 

(2R.4S)-N-(1-(3.5-bistrifluoromethyll)enzoyl)-2-(4-chlorol}enzyl)piperidin-4-y^ 

or a salt, e.g. the hydrochloride, thereof can be prepared as follows: 

Composition ffor 1.000 filr p-cQated tablets^ 



Active ingredient 100.0 g 

Lactose 100.0 g 

Maize starch 70.0 g 

Talc 8.5 g 

Calcium stearate 1-5 g 

Hydroxypropylmethylcellulose 2.36 g 

Shellac 0,64 g 

Water qs. 

Methylene chloride q.s. 



The active ingredient, the lactose and 40 g of the maize starch are mixed and moistened 
with a paste prepared from 15 g of maize starch and water (with warming), and granulated. 
The granules are dried, and the remainder of the maize starch, the talc and the calcium 
stearate are added and mixed with the granules. The mixture is pressed to give tablets 
(weight: 280 mg) and these are coated with a solution of the hydroxypropylmethylcellulose 
and of the shellac In methylene chloride; final weight of the film-coated tablet: 283 mg. 

Example 49: Hard gelatin capsules containing 100 mg of active ingredient, e.g. (2R.4S)-N- 

I1-(3,5-bistrifluoromethylbenzoyl)-2-(4-chlorobenzyl)piperidin-4-yl]bulyramide 

or a salt. e.g. the hydrochloride, thereof can be prepared, for example, in the following 

manner: 

Composition ffor 1.000 c apsules^ 



Active ingredient 100.0 g 

Lactose 250.0 g 

Microcrystalline cellulose 30.0 g 

Sodium lauryl sulfate 2.0 g 
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Magnesium stearate 8.0 g 



The sodium lauryl sulfate is sieved into the lyophiiized active ingredient through a sieve 
having a mesh width of 0.2 mm. Both components are intimately mixed. Then the lactose Is 
first sieved in through a sieve having a mesh width of 0.6 mm and then the miciociystalllne 
cellulose is sieved in through a sieve having a mesh width of 0.9 mm. After this, the 
constituents are again Intimately mixed for 10 minutes. Finally, the magnesium stearate is 
sieved in through a sieve having a mesh width of 0.8 mm. After mixing for a further 3 
minutes. 390 mg each of the obtained formulation are filled into hard gelatin capsules of 
size 0. 



EfflmpleSQ : In an analogous manner, for example as described In the above Examples 47 
to 49. phamiaceutlcal compositions can also be prepared containing another compound of 
the fomiula I or a salt thereof according to one of the preceding preparation examples. 
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WHATIS CLAIMED IS: 

1 . A 1 •acyl-4-aliphatylamlnopiperidine compound of the formula I 




(I). 



R, X, 



Inwfiich 

R, Is a benzoyl, naphthoyi or cydoalkarioyl radical wtiich Is unsubstituted or substituted by 
lower alkyi, lower alkoxy, halogen and/or trifluoromethyl; 

Ra Is cydoalkyl or a phenyl or naphthyl radical which Is unsubstituted or substituted by lower 

alkyl. tower alkoxy. halogen, nitro. cyano and/or trifluoromethyl; 

Rs and R4 together are lower alkylene or aza-. oxa- or thia-lower alkylene: or 

Rs is lower alkyl. lower alkoxy-tower alkyl, di-lower alkylamino-lower alkyl or a radical of the 

formula -(CH2)n-C(sO)-Rs (ia); and R4 is hydrogen, lower alkyi or a radical of the formula 

-(CH2)«-C(=0)-Rs(la); 

Rs is (i) hydrogen, alkyi or alkyl which is substituted by halogen, lower alkoxy. amino or 
amino substituted by lower alkyl, amino-iower alkyl, mono- or dl-tower alkylamlnoalkyi, lower 
alkanoyi, tower alkoxycartionyl or lower alkylene or aza-, oxa- or thia-lower alkylene, (il) 
hydroxyi, cycloalkoxy. lower alkoxy or lower alkoxy whtoh is substituted by lower alkoxy, 
amino or amino substituted by lower alkyl, amino-iower alkyl, mono- or dl-lower alkylamlno- 
alkyi, lower alkanoyi, lower alkoxycarbonyl or lower alkylene or aza- oxa- or thia-lower 
alkylene, or (lii) amino or amino substituted by tower alkyl, cydoalkyl, amino-iower alkyl, 
mono- or di-lower alkylaminoaikyi, lower alkanoyi, lower alkoxycarbonyl or lower alkylene or 
aza-, oxa- or thia-tower alkylene; 

X, is mettiyiene, ethylene, a direct bond, a free or ketalized catt>onyl group or a free or 

etherified hydroxymethylene group; and 

nisOorl, 

or a salt thereof. 

2. A compound according to claim 1 with the exception of the compound (2R*.4S*)-N-t1 - 
(3.5-bistrifluoromethyl-benzoyI)-2-(4-nitrobenzyl)-piperldin-4-yl]acetamide. 
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3. A compound according to claim 1 or 2 of the formula I, in wfiich 

R, is a benzoyl, naphthoyi or 3- to 8-membered cycloallanoyi radical which is unsubstituted 

or substituted by lower alkyi, lower alkoxy. halogen and/or trifluoromethyl; 

R2 is 3- to 8-membered cydoalkyl or a phenyl or naphthyl radical which is unsubstituted or 

substituted by lower allcyl, lower alkoxy, hatogen, nltro, cyano and/or trifluoromethyl; 

Rs and R4 together are lower alkylene or aza-, oxa- or thia-lower alkylene; 

or 

R3 is lower alkyI, lower alkoxy-lower alkyi, di-iower alkylamino-lower alkyI or a radical of the 
fomiula -(CH2)„-C(=0)-R5 (la); and R4 is hydrogen, lower alkyI or a radical of the fomiula 
-(CHa)„-C(=0)-R5(la): 

Rs is (i) hydrogen, CfCi4alkyl or Ci-Cualkyl which is substituted by halogen, lower alkoxy. 
amino or amino which is substituted by tower alkyI, amino-lower alkyl. mono- or di-iower 
alkylaminoalkyi, lower aikanoyi, lower alkoxycarbonyl or lower alkylene or 3-aza-, 3-oxa- or 
3-thla-C4-C«alkylene, (ii) hydroxyl, 3- to 8-membered cyctoalkoxy, lower alkoxy or lower 
alkoxy, which is substituted by lower alkoxy, amino or amino which Is substituted by lower 
alkyl. amino-lower alkyl, mono- or di-iower alkylaminoalkyi. lower aikanoyi, lower 
alkoxycarbonyl or lower alkylene or 3-a2a-, 3-oxa- or 3-thia-C4-C6alkylene, or (iii) amino or 
amino which is substituted by lower alkyl, 3- to 8-membered cycloalkyi, amino-tower alkyi, 
mono- or di-lower alkylaminoalkyi. lower aikanoyi. lower alkoxycarbonyl or lower alkylene or 
3-aza-, 3-oxa- or 3-thia-C4-C6alkylene; 

X, is methylene, ethylene, a direct bond, a carbonyl group, di-iower alkoxymethylene, 

hydroxymethylene or lower alkoxymethylene; and 

nisOorl; 

or a salt thereof. 

4. A compound according to daim 1 or 2 of the fomiula I. In which 

Ri Is a benzoyl or naphthoyi radical which Is unsubstituted or substituted by lower alkyl. 

lower alkoxy, halogen and/or trifluoromethyl: 

R2 Is 5- to 7-membered cydoalkyl or a phenyl or naphthyl radical which is unsubstituted or 
substituted by tower alkyl, lower alkoxy, halogen, nltro, cyano and/or trifluoromethyl; 
R3 and R4 together are C4-C6alkylene or 3-aza-. 3-oxa- or 3-thia-C4-C6alkylene. in particular 
3-aza-, 3-oxa- or 3-thiapentylene, or 
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R3 is lower alkyi, lower alkoxy-lower alkyl. di*lower alkylamino-lower alkyi or a radical of the 
formula -(CH2VC(=0)-R5 (la): and R4 is hydrogen, lower alkyl or a radical of the formula 
-(CH2)„-C(=0)-R5(la): 

Rs is (i) hydrogen, Ct-CuaikyI or CrCualkyl. which is substituted by halogen, lower alkoxy, 
amino or amino which is substituted by lower alkyl. amino-lower alkyl, mono- or di-lower 
alkylaminoalkyi, lower alkanoyi, lower alkoxycarbonyl or C^Cealkylene or 3-aza-, 3-oxa- or 
3-thia-C4-C6alkylene, in particular 3-aza-, 3-oxa- or 3-thiapentylene. (ii) hydroxyl, 3- to 8- 
membered cydoalkoxy, lower alkoxy or lower alkoxy which is substituted by lower alkoxy, 
amino or amino which is substituted by lower alkyl, amino-lower alkyl, mono* or di-lower 
alkylaminoalkyi, lower alkanoyi, lower alkoxycarbonyl or C4<)6alkylene or 3-aza-» 3-oxa- or 
3-thia-C4-C6alkylene. in particular 3-aza-, 3-oxa- or 3-thiapentylene, or (Hi) amino or amino 
which is substituted by lower alkyl, Cs-Cycycloalkyl. amino-lower alkyl, mono- or di-lower 
alkylaminoalkyi, lower alkanoyi, lower alkoxycarbonyl or C4-C6alkylene or 3-aza-. 3-oxa- or 
3-thia-C4-C6alkylene, In particular 3-aza-. 3-oxa- or 3-thiapentylene; 
X, is methylene, ethylene, a direct bond, a carbonyl group, di-lower alkoxymethylene, 
hydroxymethylene or lower alkoxymethylene; and 
n is 0 or 1 ; 
or a salt thereof. 

5. A compound according to claim 1 or 2 of the formula I, in which 

Ri is benzoyl or benzoyl which is substituted by tower alkyl, lower alkoxy. halogen and/or 

trifluoromethyl; 

R2 is phenyl, phenyl which is substituted by lower alkyl, lower alkoxy, halogen, nitro, cyano 

and/or trifluoromethyl, or naphthyl; 

Ra and R4 together are C4-C6alkylene; or 

Ra is lower alkyl, di-lower alkylamino-lower alkyl or a radical of the formula -(CH2)n-C(=0)-R5 
(la); and R4 is hydrogen, lower alkyl or a radical of the formula -(CH2)n-C(=0)-R5(1 a); 
Rs is (1) hydrogen, lower alkyl or halo-lower alkyl; (ii) hydroxyl, C4-Cecycloalkoxy, lower 
alkoxy, lower alkoxy-lower alkoxy or di-lower alkylamino-lower alkoxy, or (iii) amino, lower 
alkylamino. di-lower alkylamino, CrCTcycloalkylamino or di-lower alkylamino-lower 
alkylamino; 
X, is methylene; and 
n is 0 or 1 ; 
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or a salt thereof. 



6. A compound of the formula I, in which 

Ri Is a benzoyl, naphthoyi or cydoalkanoyl radical which is unsubstituted or substituted by 
Ci-C4allcyl, Ci-C4alkoxy, halogen, and/or trifluoromethyl, 

Ra Is phenyl which is unsubstituted or substituted by CrC4all(yl. CrC4alkoxy. halogen, nitro. 
cyano and/or trifluoromethyl, or unsubstituted naphthyl. 

Ra is CrCralkyl. C,-C4alkoxycarbonyl-C,-C4alkyl, C,-C4alkoxy-CrC4alkoxycarbonyl- 
C,.C4alkyl, 5- to 7-membered cycloalkoxycarbonyl-CrC«alkyl, carbamoyl-C,-C4alkyl, N- 
Ci^4alkytearbamoyl<J,^34alkyl. N.N.di-Ct.C4alkylcarbamoy|.CrC4alkyl, N.C,-C4alkylamlno- 
C,-C4alkyl. C-Cjaikanoyl. trihato-C-Cralkanoyl. amIno-C-CjalkanoyI, N-C,-C4alkylamino- 
Ci-C4alkanoyl, N,N-di-CrC4alkylamino-Ci-C4alkanoyl, morphollno-C-Cjalkanoyl. 
C,-C,alkanoylamino-C,.C4alkanoyl. CrC4alkoxycarbonyl. or N.N-dl-CrC4alkylamino- 
C2-C4alkoxycarbonyl. and R4 Is hydrogen or CrC4alkoxycarbonyl-C,-C4alkyl. C,-C4alkoxy- 
Ca-C4alkoxycarbonyl-Ci-C4alkyl. 5- to 7-membered cydoalkoxycarbonyl-C,-C4aIkyl. 
carbamoyl-C,-C4alkyl, N.C,-C4alkylcarbamoyl-C,-C4alkyl. N.N-di-CrC4alkylcarbamoyl- 
C,.C4alkyl. N-C,-C4alkylamino-C,-C4alkyl. or Ra and R4. together with the N atom bonding 
them, are morpholino arul 
Xi is methylene, 
or a salt thereof. 



7. A compound according to claim 1 or 2 of the formula I, in which 

Ri Is benzoyl or benzoyl whteh is substituted by lower alkyl. lower alkoxy. hatogen and/or 

trifluoromethyl; 

R2 Is phenyl, phenyl which is substituted by lower alkyl. lower alkoxy. halogen, nitro. cyano 

and/or trifluoromethyl, or naphthyl; 

Ra and R4 together are C4-C«alkyiene: or 

R3 is lower alkyl, dl-lower alkylamino-lower alkyl or a radical of the formula -(CH2)„-C(=0)-R5 
(la); and R4 is hydrogen; 

Rs is (i) hydrogen, lower alkyl or halo-lower alkyl; (H) hydroxyl. C4-Crf7doalkoxy. lower 
alkoxy. lower alkoxy-lower alkoxy ordi-lower alkylamino-lower alkoxy. or (iii) amino, lower 
alkylamino, di-lower alkylamino. Cs-CTcydoaikyiamino or di-lower alkylamino-lower 
alkylamino; 
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X, is methylene; and 

nisOorl; 

or a salt thereof. 

8. A compound according to daim 1 or 2 of the formula i. in which 

Ri Is benzoyl which is disubstituted by CrC4alkyl. Ci-C4alkoxy. halogen and/or 
trifluoromethyl; 

Ra is phenyl, phenyl which Is substituted by Ci-C4alkyl. Ci-C4alko)cy, halogen, nitro, cyano 
and/or trifluoromethyl, ornaphthyl; 

(i) Ra is a radical of the fonnula -(CH2)n-C(=0)-R5 (la): R4 Is hydrogen; n Is 0 and R5 Is 

CrCrallcyl, Cs-CTcydoalkylamino or di-CrC4allcylamlno-CrC4alkoxy; or 

(11) Ra is a radical of the fomiula -(CH2)n"C(=0)-R5 (la); R4 Is hydrogen; n Is 1 ; and R5 Is 

amino; and 

X, is methylene; 

or a salt thereof. 

9. A compound according to daim 1 or 2 of the formula I, in which 
Ri Is benzoyl which Is disubstituted by trifluoromethyl; 

R2 is phenyl or phenyl which is substituted by halogen; 
R3 is a radical of the formula -(CHa)„-C(=0)-R5 (la); 
R4 is hydrogen; 

Rs is CrC7alkyl, Cs-C7cydoalkylamlno or di-Ci-C4alkylamlno-Ca-C4alkoxy; 

n is 0; and 

Xj is methylene; 

or a salt thereof. 

10. A compound according to daim 1 or 2 of the fomiula I. In which 
Ri is 3,5-bistrifluoromethylbenzoyl; 

R2 is phenyl or phenyl which Is substituted by halogen; 
Ra is a radical of the formula -(CH2)n-C(=0)-R5 (la); 
R4 is hydrogen; n is 0; 

Rs is Ci-C4alkyl, or Cs-CTCydoalkylamino; and 
X, is methylene; 
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or a salt thereof. 

11. A compound according to one of daims 1 -9 of the fomiula I. In which the C 
atom to which the group -Xi-R, is bonded (essentially) has the R configuration and the C 
atom to which the group -N(R9)(R4) Is t)onded (essentially) has the S configuration 
according to Cahn-lngold-Prelog. 

12. A compound according to dalm 1 or 2 selected from the group consisting of: 
(2R,4S)-2-(2-Benzyl-l-(3,5-blstrlfluoromethylben2oyl)piperidin-4-ylamlno]acetamide; 
methyl (2R,4S)-2-I2-l)en2yl-1-(3.5-l)lstrlfluoromethylbenzoyl)plperidin-4-ylaminoIacetale: 
methyl (2R, 4S)-2-((2-ben2yl-1-(3,5-t)istrlfluoromethylben2oyOpipendin-4-yll- 
methoxycarbonylmethylamlno)acetate: 

(2R,4S)-2-[2-benzyl-1-(3,5-l)istrifluoromethylbenzoyl)pipeiidin-4-ylamlnoJacetamide 

(2R.4S)-2-{[2-benzyl-1-(3,5-bistrifluoromethyibenzoyl)plperidin-4-yl]carbamoylmethyl- 

amino}acetamlde; 

(2R,4S)-2-[2-benzyl-1-(3,5-bistrifluoromethylbenzoyl)piperidin-4-ylaminolaceticacld; 

(2R,4S)-2-[2-benzyl-1-(3.5-bistrifluoromethylbenzoyl)pipeiidin^4-ylamino]-N-(2-dlmethyl- 
aminoethyl)acetamlde; 

tert-butyl (2R.4S)-N-{[2-benzyl-1-(3,5-bistrjfiuoromethylbenzoyl)piperidin*4- 
ylcarbamoyl)methyl)carbamate; 

(2R,4S)-2-amino-N-[2-ben2yl-1-(3,5-blstrifluoromethylbenzoyl)piperidln-4-yllacetamide: 
tert-butyl (2R,4S)-2-[2-benzyl-1-(3,5-blstrifluoromethylbenzoyl)piperidin-4-ylaminolaoetate: 
tert-butyl (2R,4S)-2-((2-benzyl-1 -(3,5-bistrifluoromethylbenzoyl)piperidin-4-ylJ-tert- 
butoxycarbonylmethylamino}acetate; 

lsopropyl(2R,4S)-2-[2-benzyl-1-(3,5-bistrlfluoromethylbenzoyl)piperidln-4-ylamlno]acetate: 
Isopropyl (2R,4S)-2-{[2-benzy|.1 -(3.5-bistrlfluoromethylbenzoyl)pipeiidln-4-yl]- 
isopropoxycart)onylmethylamino}acetate: 

(2R,4S)-2-[2-benzyl-1-(3,5-bistrifluoromethylbenzoyl)piperidin-4-ylaminol-N- 
isopropylacetamide; 

(2R,4S)-2-I[2-benzyl-1-(3,5-bistrifluoromethylbenzoyl)piperidin-4-yl]-(N-isopropylcart)amoyl- 
methyl)amlno]-N-isopropylacetamlde: 

ethoxyethyl (2R.4S)-2-[2-benzyl-1 -(3,5-bistrifluoromethylbenzoyl)plperidin-4- 
ylamino]acetate; 
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2- ethoxyethyl (2R,4S)-N-[t2-ben2yl-1-(3,5-blstrifluoromelhylbenzoyl)piperidin-4-yll- 
(N-(2-ethoxyethoxycarbonylmethyl))amino]acetate; 
(2R,4S)-r^{2-ben2yi-1-(3,5-bistrifluoromethylbenzoyl)piperidin-4-yl]-2-(^^ 
acetamide; 

(2R,4S)-2-[2-ben2yl«1-(3,5-Ustrifluoromemylbenzoyl)piperidirv4-ylm^ 
dimeth^acetamide ; 

(2R,4S)-2-{[2-benzyl-1-(3,5-bistrifiuoromethylbenzoyl)piperidin-4-yi]dimethyl- 
carbamoylmethylamino}-N,N-dimethylacetamide; 

(2R,4S)-N-[2-benzyt-1-(3,5-bistrifluorome%lbenzoyl)piperidin-4-yl]-2-(morpholin^ 
acetamide; 

cyclohexyl(2R,4S)-2-[2-benzyh1-(3.5-bistrifluoromethylbenzoyl)piperidirM-^ 

cydohexyl(2R,4S)-2-{[2-benzyl-1-(3,5-bistrifluoromethylbenzoyl)piperidin-4-yl^ 

N-(cyclohexylO)(ycarbonylmethyl)amino}acetate; 

(2R,4S)-4-amino-2-benzyl-1-(3,5-bistrifluoromethyibenzoyl)-N-(3-dimethylam 
piperidine dihydrochloride; 

3- dimethylamlnopropyl (2R,4S)-N-[2-benzyl-1-(3,5-bistrifluoromefhylbenzoyl)piperidin-4-yl]- 
carbamate; 

(2R,4S)-2-benzyl-1-(3,5-bistrifluoromethylbenzoylH-morpholin-4-yl-pipe 
(2R,4S)-4-aminc)-2-benzyl-1-(3.5-bistrifluoromethylbenzoyl)-N-isobutylpiperidine; 
isobutyl (2R.4S)-N-[2-benzyl-1-(3.5-bistrifluoromethylbenzoyl)piperidirh4-yl]caitama 
(2R,4S)-4-amino-2-benzyl-1-(3.5-bistrifluoromethylbenzoyl)-N-{2.2- 
dimethylpropyOpiperidine; 

2-methoxyethyl (2R.4S)-2-[2-benzyl-1-(3,5-bistrifluoromethylbenzoyl)piperidin-4-ylamino 
acetate; 

2-methoxyethyl (2R,4S)-[[2-benzyl-1-(3,5-bistrifluoromethylbenzoyl)plperidin-4-yll- 
N-(2-methoxyethoxycarbonylmethyl)amino]acetate; 

2-dimethylaminoethyl (2R,4S)-N-[2-benzyl-1-(3.5-bistrifluoromethylbenzoyl)piperidin- 

4- yl]-carbamate; 

(2R.4S)-N-[2-benzyl-1-(3,5-bistrifluoromethylbenzoyl)piperidin-4-yl]acetamide; 

(2R,4S)-N-[2-benzyl-1-(3.5-dimethylbenzoyl)piperidin-4-yllbutyramide; 

(2R,4S)-N-(2-benzyl-1-(3.5-dichlorobenzoyl)piperidin-4-yllbutyramide; 

(2R,4S)-N41-(3.5-bistrifluoromethylbenzoyl)-2-(4-chlorobenzyl)piperidin-4-yl]fomiam^^ 

(2R,4S)-N-(1-(3.5-bistrifluoromethylbenzoyl)-2-(4-chlorobenzyl)piperidin-4-yl]acetamide; 

(2R.4S)-N-I1-(3.5-bistrifluoromethylbenzoyl)-2-(4-chlorobenzyl)piperidin-4-yl]propionamide; 
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(2R,4S)-N-[1-(3,5-bistrifluoromethylbenzoyl)-2-(4-chlorobenzyl)piperidin-4-yl]but^ 
N-[2-benzyl-1-(3,5-dimethylbenzoyl)pip6ridin«4*yl]-2.2.2-trifluoroacetamM^ 
(2R.4S)-2-acetylamino-N-[1-(3,S-bistrifiuoromethylbenzoyl)-2-(4-cM 
acetamide; 

isobutyl(2R.4S)-N-[1-(3.5-bistrifluoromethylbenzoyl)-2-(4-chioroben^^^ 
carbamate; 

(2R,4S)-2-[1-(3,5-bistrifluommethylbenzoyl)-2-(4-chlorobenzyl)piperidln-4-ylamlno]- 
acetamide; 

(2R.4S)-2-{[1-(3.5-bistrifluoromethylbenzoyl)-2-(4-chlorobenzyl)piperldin-4-y^ 
methyiamino}acetamide; 

(2R\4S*)-N-[1-(3,5-dimethylbenzoyl)-2-(4-nitrDbenzyl)plperidiri-4-ylJacetamide; 

(2R*,4S*)-N-[1-(3.5-dimethylbenzoyl)-2-(4-cyanobenzyl)piperidin-4-yl]acetamlde; 

(2R\4S*)-N-[1-(3,5-bistrifluoromethylbenzoyl)-2-(4-cyanobenzyl)plperidin-4-yl]acetamW 

(2R^4S>N-[1-(3.5-dlchlorobenzoyl)-2-(4-chlorobenzyl)p^peridln^^ 

(2R\4S>N-[1-(3,5-dlmethylbenzoyl)-2-(4-methoxybenzyl)plperidirM-yl]acetamide; 

(2R\4S*)-N-[1-(3.5-bistrifluoromethylbenzoyl)-2-(3-methoxybenzyi)piperidin^ 

(2R\4S*)-N-[1-(3,5-dimethylbenzoyl)-2-(4-trifluoromethylbenzyl)piperidlrHl-yl]aceta^ 

(2R^4S>N-[1-(3,5-dlmethylbenzoyl)-2-(2,4-dlchlorobe^lzyl)piperid^n-4-^^ 

(2R\4S*)-N-[1 •(3,5-dimethyibenzoyl)-2-(2-naphthyl)piperidin-4-yl]acetamide and 

(2R^4S>N-[1-(3.5-dimethylbenzoyl)-2-(4-lodobenzyl)piperidin•4-yllacetamide; 

or in each case a phamiaceutically acceptable salt thereof. 

13. A compound according to Claim 1 or 2 selected from the group consisting of: 

(2R, 4S)-N-[1-(3.5-Bistrifluoromethyibenzoyl)-2-(4-chlorobenzyi)piperidin-4-yl]-pentanamide 

(2R,4S)-1-[1-(3,5-bistrifluoromethylbenzoyl)*2*(4-chlorobenzyl)piperidin-4-ylh^ 

butylurea; 

(2R,4S)-1-[1-(3,5-bistriftuoromethylbenzoyl)-2-(4-chlorobenzyl)piperidin-4-yl]-3-isoprop^ 
urea; 

(2R,4S)-1-[1-(3,5-blstrifluoromethylbenzoyl)-2-(4-chlorobenz^)piperidin-4-yi]-3-ethylurea; 

(2R,4S)-1-[1-(3,5-bistrifluoromethylbenzoyi)-2-(4-chlorobenzyl)piperidin-4-yI]-3-cyclo- 

hexylurea; 

(2R.4S)-1-[1-(3,5-bistrifluoromethylbenzoyi)-2-(4-chlorobenzyl)piperidin-4-yl]-3-pro^ 
(2R, 4S)-1 -[2-benzyl-1 -{3.5-blstrifluoromethylbenzoyl)piperldin-4-ylI-3-cyclohexylurea; 
(2R, 4S)-1 -[2-benzyl-1 -(3.5-bistrifluoromethylbenzoyl)piperidin-4-yl]-3-/erf-butylurea; 
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(2R. 4S)-1 -[2-benzyl-1 -(3,5-bistriHuoromethylbenzoyl)piperidin-4-yl]-3-isopropylurea; 
rvoctyi (2R,4S)-2-[2-benzyl-1 •(3,5-bistrtfluoromethylbenzoyl)piperidin-4-ylamino]acetate and 
rvoctyl (2R,4S)-2-{[2-benzyl-1 -(3.5-bistrifluoromethylbenzoyl)piperidin^ 
methylamino}acetate; 

n-decyl (2R.4S)-2-[2-benzyl-1 -(3,5-bistrinuoromethylbenzoyl)piperidin-4-ylamino]acetate and 
n-decyl (2Rr4S)-2*{[2-benzyl-1 •(3.5-bistrifiuoromethylbenzoyl)piperidin-4-yl]methoxy- 
cart>onylmethylamino}acetate; 

n-dodecyl (2R,4S)-2-[2-benzyl-1-(3,5-bistrinuoromethylbenzoyl)piperidin-4-ylamino]acetate 
and 

n<dodecyl(2R,4S)-2-{[2-benzyt-1-(3,5-bistrifluoromethylbenzoyl)piperidin-4-yl]meth 
carbonylmethylamino}acetate 

or in each case a pharmaoeutically acceptable salt thereof. 

14. A compound according to any one of claims 1-13, including the compound (2R%4S*)- 
N-[1 -(3,5-bistrif luoromethytbenzoyl)-2*(4-nitrobenzyl)piperidin-4-yi]acetamide, for the 
treatment of the human or animal body. 

15. A pharmaceutical composition containing a therapeutically effective amount of a 
compound according to any one of claims 1-14, including the compound (2R*.4S*)-N-[1* 
(3,5-bistrifluoromethylbenzoyl)-2-(4-nitrobenzyl)piperidin-4-yl]acetamide, or a 
pharmaceutically acceptable salt thereof, in addition to customary pharmaceutical 
exdpients and carriers. 

1 6. The use of a compound according to any one of claims 1 -1 4, including the compound 
(2R^4S>N-[1-(3.5-bi5trifluoromethylbenzoyl)-2*<4-nitrobenzyl)piperidin-4-^^ for 
the preparation of a pharmaceutical composition for the treatment of disorders which are 
induced by substance P. 

17. A process for the preparation of a compound of the fomiula I according to any one of 
claims 1-13, wherein 

a) the radical Ri is introduced into a compound of the formula II 
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Rr-x, 

in which Rg. Ra. R4 and Xi are as defined, or 



("). 



b) compounds of the formulae III 



Rr 




(III) 



and Y2-R3 (IV). in which Y, Is a group of the fomiula -fUB^-H and is hydroxyl. reactive 
esterified hydroxyl or. if R, is a radical of the formula -(CHj)„-C(=0)-R5 (la) and n is 0. is 
etherified hydroxyl or Y, is free or reactive esterified hydroxyl and Y, is a group of the 
formula -N(R4)-H. R,. R„ R,. fu and X, being as defined, or their salts are condensed with 
one another or 

c) for the preparation of compounds of the formula I. in which R4 is hydrogen, the group Y, 
is removed from a compound of ttie fonnuia V 



(V). 

Rr— X, 

In which Y3 is an amino protective group and R,. R,. R, and X, are as defined, or from a salt 
thereof or 



d) for the preparation of compounds of the fomiula I. in which R, is lower alkyl. dMower 
allcylamino-iower alkyl or lower aikoxy-lower alkyl and R4 is hydrogen or lower alkyl. a 
compound of the formula VI 
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R5— X, 

in which Ri. R2, R4 and Xi are as defined, or a salt thereof is reacted under reducing 
conditions with an appropriate aldehyde of the fonnula 0=CH-R (VII) or 

e) for the preparation of compounds of the formula I, in which Ra and R4 together are lower 
alkylene or aza*. oxa- or thia-lower alkylene. a compound of the fomiula VIII 




(Vlll). 



in which Ri, R2 and Xi are as defined, or a salt thereof is condensed with a reactive diester 
of an appropriate lower alkanediol or aza-, oxa- or thia-lower alkanediol or 

f) for the preparation of compounds of the formula I, in which Xi is a cart)onyl or 
hydroxymethylene group, compounds of the formulae IX 




and Y5-R2 (X), in which one of the radicals Y4 and Y5 is fomiyi or a carboxyl group which is 
free, converted into an anhydride or esterified, and the other is a metallic radical and R2, R3 
and R4 are as defined, are condensed with one another and, if desired, a compound which 
is obtained is converted into another compound of the formula I, an isomer mixture 
obtainable according to the process is separated into the components and the preferred 
isomer is in each case separated off and/or a free compound obtainable according to the 
process is converted into a salt or a salt obtainable according to the process is converted 
into the corresponding free compound. 
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